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Publisher's Letter 


Photocopying is a huge 
cost to SILICON CHIP 


One of the really good aspects of all the emails 
we get from readers is the positive feedback. 
Many readers are so positive it almost becomes 
embarrassing. We try to make the magazine as 
entertaining and informative as possible, so it 
is very gratifying when people do write to say 
they like it. 

H^ One such letter came in this week from a school 

— iA. teacher, singing the praises of the magazine in 

general and the PICAXE series of articles in par- 

ticular. He loves it and so do the students. But there was jarring sentence at the 
end: “I hope it’s OK to photocopy 20 sets of the article for my students.” 


You would not believe how much that sentence hurt! Only a few min- 
utes before that I had signed off on this year’s payment from the Copyright 
Agency Limited. The Copyright Agency is the legal body which oversees 
all photocopying done in universities, TAFEs, schools and libraries. On 
the basis of their recording of photocopying, the CAL makes an annual 
payment to publishers. All very well, you might say. And the amount to 
be paid SILICON CHIP for the whole of 2004, for all photocopying in all the 
above institutions? $701.75. Unbelievable. 


In fact, there is massive under-recording of photocopying in all these in- 
stitutions and for years publishers have been complaining to the CAL that 
the whole system is severely inequitable. Some years ago, I spoke to a school 
teacher about this and given her knowledge of the extent of photocopying 
of magazine articles in her school alone, I asked her to estimate the annual 
copyright fee that would accrue to SILICON CHIP. She said it would be huge 
but when I pressed her for an actual figure, she said $26,000. When I told 
her the actual fee for that year, she was astonished. 


And while photocopying is rife in schools etc, what about all the pho- 
tocopying being done elsewhere, in company laboratories and so on? We 
cannot put a figure on the lost revenue every year but it would undoubtedly 
make a large contribution to our costs. 


All of this is a fact of life and we have no legal recourse. All we can do is 
point out to all those people so enthusiastically photocopying is that each 
and every photocopy represents a loss of revenue. The same comment ap- 
plies to all copying of course, whether it applies to magazine articles, books, 
CDs, software or whatever. Ultimately, this amounts to theft of intellectual 
property and it reduces the incentive for publishers of all media to continue 
in business. The music business is in very dire straits for this reason. 


So if you really like SILICON CHIP, one of the very few magazines of its type 
in the world, please remember that it takes a lot of resources to produce this 
magazine to a high standard. If we are to continue to maintain and raise the 
standard and to provide the service that you want, we do need your support. 
Letters of praise are nice but buying the magazine is more effective. 





And thanks to all those many thousands of enthusiastic readers who 
subscribe or religiously buy SILICON CHIP every month. 


Leo Simpson 
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| This monitor arm supports 
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Adapter | 
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| 

| POS 
|$ 

| board between PDA and PC | 


Cash Register 
Affordable ECR for small retail 
and speciality stores. Large 
highly visible operator display. 

Cat. 1008129-7 $289 





mode. 


Cats 9229-7 $69 





Analogue 
to Optical Audio 
Input composite video and 
stereo audio and convert 


Broadband 


_~ Router/Firewall 
: Share any broadband connec- | | 


| 12.1" LED Monitor | 


them to S-Video, digital audio сп апд protect your network | This tiny LCD screen is great | expand your desktop with this | 
and optical audio. 


$129 


: for space critical situations. 
Cat 4658-7 $969 


with this router/firewall. 
$129 


Cat. 23004-7 Cat 10162-7 





Luminescent | 
Keyboards Ce | 
-Asott-even, blue light behind, © WOlCe Activated | Cardbus to | 
| the keys makes them perfect Remote ' 
-for use in dark or poorly lit | Replace your remote controls . RS422/485 


with this unit and talk to your. < 
technology. i 
Cat. 9180-7 $239 


| areas, 
_ Cat 1008170-7 88 Key $69 


any laptop. 
Cat 1008171-7 105 Key $79. 


Cat 2999-7 $499 


& Bluetooth 


access" into one system to ful- | $ 


. USB VGA Adapter 


Add a second monitor and 


What's New? x 


Bluetooth Headset - Pendant Style 


Tired of trying to balance a Bluetooth headset on the side of 
your head? Our pendant style headset hangs around your neck 
with a discreet earpiece for the speaker and a microphone 
embedded in the cable. 
Cat 11916-7 $129 


Digital TV Tuner 


Watch free-to-air digital television on your PC. Digital TV 
is now broadcast by all major free-to-air channels. 
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Projector Switch Box 
Great for the conference room! This eight way projector 
switch allows up to eight VGA inputs (PC/Laptop) 
to be switched between the one output (projector). 
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4 Port В5232/422/485 


Opto Isolated PCI Card 


Provides four asynchronous RS232/422/485 jumper 
selectable serial communication ports. It has opto isolation, 
rated at 2500 Volts rms. 
Cat 2725- 5505 
а __ нь. 
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Turn any seríal device into a VGA Extender portable terminal includes 
wireless device using : Extend VGA up to 130m over | power supply, and a free pro- 
Bluetooth technology. inexpensive STP cable. gram generator. 

| . Cat 3441-7 Cat 9239-7 


Cat 11908-7 $459 $399 $799 





Serial to Ethernet 
Easily web enable your serial 

devices. Available in 1, 2, 4, | 
and 8 port models. | 


CCD Barcode 
Scanner 
This robust scanner is great | 









USB 2.0 adapter. for basic POS applications. Cat 15141-7 (single port). | 
Cat 15156-7 $199 | Саї 8698-7 $269 $259 ; | 
| 
| iT ES v 
Cable Mini 88 key 
Tracer | keyboard 


Digital 1/0 Card 
Add two RS422/485 ports to | Provides 48 digital 1/0 lines 


Single or multi-tone signal, 
two test leads and a 
_ 4-conductor modular cable. 
Cat 11520-7 $129 


Comes with a laptop style 
touchpad making it a great 
space saving solution. 


on a PnP PCI interface. 


Cat 17053-7 $249 Cat 8751-7 $139 
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Defence technicians 
not all valve jockeys 

I must take you to task for allowing 
publication of the snide remarks by 
Keith Walters in his article on “The 
Start of Colour TV in Australia”. May- 
be he found it necessary to spice up his 
otherwise very interesting nostalgic 
article by denigrating technicians from 
the war-time armed forces by includ- 
ing them amongst his “infamous valve 
jockeys ... often there were a lot of 
these somewhat pathetic individuals 
(often ex-military with no real theo- 
retical background)” then continuing 
on with his smug comments right 
through to “I suppose as long as there 
was a competent workshop to back 
them up, they could usually be relied 
upon to put in a reasonable day's field 
work". 

Ireally take exception to these com- 
ments asI was an RAAF WW2 Wireless 
Maintenance Mechanic trained by the 
RAAF through the Melbourne Techni- 
cal College by completing the college's 
normal 4-year radio mechanics' course 
(I still have my course certificate is- 
sued by the college). 

Iam not sure where the AIF wireless 
mechanics were trained or to what 
standard but as far as I am aware, 
all of the RAAF and RAN wireless 
maintenance mechanics did the above 
extensive training through the Mel- 
bourne Technical College (now RMIT). 
As forthe RAAF, after completing this 
course, we were split up to progress 
into either wireless or RDF (now radar) 
maintenance. 

We then undertook months of prac- 
tical training in, both HF and VHF, 
aircraft and ground-based receivers, 
transmitters and antennas. Some of 
us were also trained in telephony. 
Now if Mr Walters as a “bright-eyed 
19-year old raised on a diet of EA/ETI 
magazines” considered himself bet- 
ter theoretically trained, at the time, 
in radio theory than those of us who 
| went through the Melbourne Techni- 
| cal College's training course and then 
spent years in the armed services 
maintaining radio equipment, he must 
have been a very smart fellow. How 
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would he shape up these days faced 
with servicing one ofthe latest hi-tech 
amateur transceivers? Not quite as easy 
to service as a TV. 

As ] was involved for many years in 
TV servicing [am quite aware that, at 
first, there were many of the so-called 
“valve jockeys” as Mr Walters points 
out but at the time someone had to fill 
the gap until TV technicians could be 
trained. They soon passed into history. 
He should have let it go at that and 
refrained from trying to include or 
denigrate radio trained ex-servicemen 
in his slur. Yes many of them would 
have been struggling to come to terms 
with the arrival of the transistor age 
but training courses were available 
for those interested enough to upgrade 
their skills. 

Ron Mills, 

VK5XW, via email. 


Tsunami warning 
systems a problem 

There is no doubt that the recent 
tsunami in the Indian Ocean was an 
enormous tragedy. However, I would 
like to comment on Mr Simpson’s 
Publisher’s Letter in the February 
2005 issue. 

In deciding how best to reduce the 
impact of tsunamis in the future, the 
economic state of the area must be 
taken into account. As Mr Simpson 
pointed out, there are tsunami warn- 
ing systems currently in place in the 
Pacific Ocean. However, the countries 
with these systems (USA, Japan, etc) 
have the money to maintain these 
systems. 

Having been involved with the 
design and installation of dam flood 
forecasting systems in The Philip- 
pines and in North West Sumatra, Iam 
aware of the harshness of life in these 
areas. The cost of the installation and 
maintenance of these systems is very 
high relative to the average person’s 
income. What makes these systems 
feasible is that they are associated 
with hydroelectric power stations 
which are a source of income for the 
maintenance technicians. 

If elaborate warning systems for tsu- 








namis are to be considered, the prob- 
lem of expensive maintenance must 
be considered. In times of hardship, 
sometimes a permanent condition, it 
is very probable that the maintenance 
of this equipment will be neglected in 
many areas. The attitude would prob- 
ably be that “such a disaster couldn’t 
possibly happen to us again!” 

Istill think warning systems should 
be considered but I believe that simpler 
solutions should be implemented first. 
After the 1998 tsunami in Papua New 
Guinea, posters were placed around 
the towns, explaining how to identify 
an incoming tsunami, and what to do 
when it came — eg, “climb a coconut 
tree”. If people were better educated 
on how to identify a tsunami, people 
may be less likely to go and pick up 
fish on the beach, and more likely to 
run away. Posters are very cheap to 
maintain! 

Remember that Australia, a first 
world country and not so far from the 
New Zealand fault line, has no warn- 
ing system in place because it has been 
considered difficult to justify. So let 
us proceed with tsunami forecasting 
but maybe delay a little to consider 
all the options. 

Peter Johnston, 

Coffs Harbour, NSW. 

Comment: if the reaction of the popu- 
lace to more recent severe earthquakes 
is any guide, it will be many years 
before complacency about tsunamis 
ever sets in. These regions will be very 
keen to have any warning systems 
available. 


Matching the loop antenna 
to old radios 

At the end of the article on the 
Loop Antenna published in March 
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2005, you mentioned impedance dif- 
ficulties with direct connection to a 
radio. I used a Little Nipper I recently 
acquired and repaired (it’s the same 
as in Vintage Radio for September 
2004 but with all the original knobs). 
It has no ferrite rod and presumably a 
very high impedance input. The loop 
performed very poorly. 

I found out that after connecting one 
end of the variable capacitor directly 
to the aerial input of the valve radio 
and not connecting the other end, 1 
had a good signal with a strong peak 
when the loop is tuned. The radio 
is earthed through the mains, after 
following your advice about using a 
cheap extension lead. 

The signal was quadrupled when 
I connected about a metre of wire as 
a short aerial to the other end of the 
capacitor, without losing too much 
selectivity. The Little Nipper can now 
pick up well over 50 stations at night- 
time that way, although some suffer 
from fading. Before I had perhaps five 
without disturbance. AM radio listen- 
ing is now fun. 

Peter Mendelson, 

via email. 


Photocopiers are a 
treasure trove 

I have found that discarded photo- 
copiers are a treasure trove for hobby 
robot builders. They contain power 
supplies that can be boxed up and used 
as is and one or more PC boards that 
contain reusable power transistors, 
hybrid module stepper motor control- 
lers, switches, LEDs, etc. 

They also contain large quantities of 
mechanical parts, loads of plain and 
ball bearings, gears and cogs, toothed 
drive belts, electromagnetic clutches, 
DC motors, stepper motors, reduction 
gear-boxes, many shafts and rollers 
and a multitude of solenoids. 

They also make use of a large quan- 
tity of infrared vane detectors and a 
smaller number of infrared proximity 
detectors. Most of the proximity detec- 
tors only have a range of a few milli- 
metres (to detect if paper is present); 
only really good for line-following 
robots. However, if you are lucky, you 
find ones that have a range of about 
50mm, ideal for short-range collision 
avoidance. 

Photocopier accessories such as 
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automatic collators contain mainly 
mechanical parts and are a good source 
of drive belts. Lids with document 
feeders always contain a good motor 
and a PC board with the drive transis- 
tors (nearly always an H-bridge) that 
go with the motor. 

A bonus for building robots is when 
you find two identical motors and gear- 
boxes, as this is ideal for building a 
skid steer base. Often, big companies 
will upgrade all of their photocopiers 
at the same time, meaning that if you 
are lucky you can get two or more iden- 
tical machines to dismantle, always a 
good scrounging result! 

The most useful tool to have when 
reusing cogs and shafts is a small 
lathe. I have the Jaycar lathe (Cat TL- 
4000) which is ideal for modifying 
the parts. 

Almost all motors in photocopiers 
run on 24V DC. 

They are assembled almost ex- 
clusively with M2 and M3 screws. 
Obtaining taps for these allows them 
to be reused. I hope this is useful to 
readers, 

Todd Noyce, 

RNZAF Whenuapai, NZ. 


Current transformers 
revisited 

Ifeel I must contribute my tuppence 
worth to the debate in Mailbag on cur- 
rent transformers. I am 50 years old 
and have been interested in electronics 
since I was a teenager. I have learned 
much from magazines like yours over 
the years. I have frequently found my- 
self dissatisfied when circuit explana- 
tions avoided the finer points because 


analysis would be considered too | 


complicated for the average reader. 


I am especially disappointed when | 


the novice reader is left with a confus- 
ing and inaccurate analysis when there 
exists a relatively intuitive explana- 
tion, which is not very complicated. 
The problem with the three respons- 
es published in the April issue is that 
their arguments rely on the idealised 


transformer model which has infinite | 


inductance and unity coupling be- 


tween primary and secondary. They 
then try to explain away the inconsist- 
encies this creates when looking at the 
transformer used in current mode. 
David Millist in the March issue 
correctly calculated that the second- 


| Atmel's AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT board design 
























| The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
Í surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1” spaced socket strips 
| and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP | 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load a D81305 | 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED's www site for a datasheet. 


€ ары, р EE 





This Board uses the AVR570 modig Ed 
adds 20 An./Dig. inputs, 12 FET outs, LCD/ 
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
| and software. 







Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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ary load resistor "R" in his current 
monitoring transformer will appear as 
a primary load of “R/a*” where “a” is 
the turns ratio. The problem with this 
model is that when the secondary is 
open-circuit, this predicts an infinite 
resistance, even when reflected to pri- 
mary side, and consequently no cur- 
rent can flow through the transformer 
or the primary load which is placed in 
series with it. 

Mr Denniss in the April issue brings 
up this exact point but fails to analyse 
it further. Mr Spencer in the same is- 


| sue explains that current transformers 


operate in a different mode to voltage 
transformers, a notion I totally reject. 
After introducing the concept of mag- 
netic flux induced by primary current, 
he goes on to say that the absence of 
secondary current means that the nor- 
mal transformer rules cannot apply. 

If this was the case, what would 
one expect the secondary voltage to 
be on a voltage transformer, when the 
secondary is open-circuit? I have no 
doubt that it would be the primary 
voltage multiplied by the turns ratio 
and that the primary current could be 
calculated from the primary voltage, 
its waveform and the primary induct- 
ance. Assuming a sinewave primary 
voltage, i = v/wL; where w - 2x x 
frequency 

One gets a much better feel for 
the behaviour of transformers if you 
use a 4-port network model which is 
composed of an ideal transformer with 
the appropriate turns ratio and an in- 
ductance in parallel with the primary 
which has the same inductance as the 
real-world transformer primary. 

This model assumes that the real- 
world transformer has a coupling 
coefficient of unity and ignores other 
effects such as winding resistance, 
inter and intra-winding capacitance, 
losses due to induced currents in the 
core and core saturation. This model 
is developed in many text books on 
circuit theory (Hugh Skilling — “Elec- 
tric Networks” and Lawrence Huels- 
man — “Basic Circuit Theory” are two 
examples). 

If one looks at the open second- 
ary current transformer using this 
model, it is immediately apparent 
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that the secondary voltage is equal to 
the voltage drop across the primary 
inductance multiplied by the turns 
ratio. It should be noted however, 
that this voltage is dependent on the 
rate of change of primary current and 
so harmonics and transients from 
such things as electric motors may 
produce secondary voltages which are 
higher than expected. A short circuit 
test load would leave the full mains 
voltage across the current transformer 
primary until the fuse blew. I would 
have expected this to be destructive, 
despite fuse protection. 

A secondary resistance R will have 
the same effect on the primary circuit 
as R/a* in parallel with the primary 
inductance. If this is small compared 
with the inductance at the frequency 
of interest, it will have the benefit of 
providing a resistive current monitor 
rather than an inductive one. 

In summary: use a secondary resist- 
ance as this makes your current meas- 
urement insensitive to frequency. You 
could equally put it in the primary but 
it will have to be a lower value and will 
carry more current, perhaps leading to 
early failure. 

Peter King, 

East Doncaster, Vic. 


Powering devices from 
DC plugpacks 

Thomas Scarborough’s use of a 
diode bridge in his plugpack checker 
(SILICON CHIP, April 2005) made me 
realise that this configuration could 
be used to power equipment from DC 
plugpacks of either polarity. In this 
respect, the arrangement is better than 
the protection diode included in the 
DC line in many designs. 

The small voltage drop across the 
bridge (about 1.25V at low currents) 
could also be useful, given the poor 
regulation of many plugpacks. The 
use of a diode bridge in the DC line 
seems obvious once one sees it but 
is not an arrangement which comes 
readily to mind. | 

I wish the designers of my old 
Panasonic cordless phone had in- 
cluded some protection against op- 
posite polarity voltages in their design. 
Some time ago, I inadvertently con- 


nected the DC plugpack supply from 
my broadband router into the phone 
base. A loud splat and a bright flash 
told me immediately that I had done 
something wrong. 

The two pieces of equipment use DC 
plugpacks with the same voltage and 
current ratings but opposite polarity. 
Logic says there should be an agreed 
standard but apparently not, as I have 
seen a lot of commercial equipment 
where the central pin of the plugpack 
connector is negative rather than the 
more usual positive. 

With my Panasonic phone, I did 
manage to obtain a circuit and found 
that there is a transistor connected as 
a voltage regulator in the DC input 
line. Why a modern design would not 
use a voltage regulator with built-in 
protection is beyond me but that is 
another issue. 

I did hope that the regulator tran- 
sistor may have blown before the fol- 
lowing components were damaged. 
Replacing the transistor restored all 
the voltages to those shown on the 
circuit but the phone was still dead. 
At this point, I realised I was fight- 
ing a losing battle and bought a new 
phone. A simple diode or diode bridge 
in series with the DC line could have 
avoided $100 down the drain. 

My only consolation is that I did 
not connect the phone plugpack into 
the broadband router; that could have 
been even more expensive. 

Brian Knight, 

via email. 


Endorsement of 
High Energy Ignition 

This is a note of thanks to John 
Clarke for his Universal High Energy 
Ignition System published in SILICON 
CHIP, June 1998. 

My car is a Datsun 120Y vintage 
(almost) 1974 and during the winter 
of 1998 it chewed up a battery, a set 
of plugs, distributor points, rotor, 
distributor cap, distributor capacitor 
and a set of high tension leads. None 
of this fixed its stubbornness to start 
on a cold morning and its consump- 
tion was climbing to about a $1.00 a 
kilometre. While I was declaring to my 
wife, through a haze of blue air, that 
this car should be given a pension, I 
read John's article. 

I immediately purchased a kit from 
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Dick Smith Electronics — anything was 
worth a try to stop the dollar haemor- 
rhage. It was easy to build and install 
and it still functions reliably today. 

The only tune-up since this time, 
aside from spark plugs, has been 
replacement of a set of points whose 
rubbing block wore out. 

It is a pleasure not to be adjusting 
points every three months and driv- 
ing a lively Datsun that has stopped 
chewing dollars. Thank you John! I’m 
a grateful fan, 

Bob Hammond, 

via email. 


Radiator fan running 
after engine turn off 

After reading the above letter, I was 
moved to offer my advice as a qualified 
mechanic. In modern cars, thermo- 
siphoning just isn’t applicable. That 
technology hasn’t been in a workable 
automotive application since about 
the 1920s (Ford model T & A models) 
and maybe a few vintage tractors and 
stationary engines since. 

Further, aside from high perform- 
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ance applications, thermo fans and 
auxiliary fans are just a “band-aid” 
solution. My advice is for a cooling 
system overhaul which is really quite 
simple: full radiator and engine flush 
(until rusty water becomes clear), 
thermostat check, fan operation (con- 
sider viscous coupling, if fitted). If 
the radiator is easily dismantled, core 
check and clean, otherwise consider a 
new core or radiator. Also don’t forget 
your heater circuit. 

Paul M., 

Ararat, Vic. 


Basic theory 
of transformers 

I want to comment on the discus- 
sion about current transformers in 
the March & April issues. Talk about 
making transformers complicated; let's 
get back to basics. 

Start by assuming a perfect trans- 
former — no magnetising current, no 
core saturation, no winding resistance, 
etc. Now we can apply two simple 
rules to such a transformer: (a) the volt- 
age on one winding always appears on 


Ha-LED-Gen 
Drop-in MRIG LED replacements for 
standard Dichroic/Halogen 


® Uses 3 Watt LEDs r 
® Low power consumption, 300mA @12V | 
® Input 12-24VDC or 12-18VAC 

ә 4 Shades of WHITE available 

® 16 Colours available 

® Up to 60 Lumens light output 

e Wide beam angle 110° 

® Total height 39mm (+ Pins) 

€ Long life >10,000 hours 

® Multicolour unit with 3 LEDs (cycles through colour changing routine) 
e Standard 50mm diameter. Fits directly into MR16 lamp housing 
e No UV or Heat radiation (Runs much cooler than standard halogen lights) 
ə Conforms to IEC, CE & EN standards 

e Bedlamp type and IP68 housings available soon. 
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the other windings, scaled according 
to the turns ratio; and (b) the current 
into all windings sums to zero, alter 
applying turns-ratio scaling. 

Both rules always apply so that 
a transformer is ALWAYS a current 
transformer AND a voltage trans- 
former. What differentiates the two 
in the real world is the intended 
application and therefore the design 
compromises. 

In a CT with an open-circuit sec- 
ondary, the voltage on the secondary 
winding will increase until one of 
the following events occur: (a) an 
alternative conductive path is found 
in the secondary winding — usually 
due to high-voltage-induced insula- 
tion breakdown; (b) the full (primary 
source) voltage appears across the pri- 
mary winding; or (c) the core saturates 
and the transformer ceases to behave 
as a transformer. 

Because of the way a CT is designed, 
(a) is far more likely to occur than 
either (b) or (c). 

Dale Rebgetz, 

Belgrave, Vic. 
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Toshiba Qosmio G10 





There is no doubt that laptops (or notebooks if you wish) have 
erown in popularity in recent times. We thought it time to have a 
closer look at what you get for your money these days. 


ere actually looking at two "fairly" similar 
NW ss in this review. When we say fairly 

similar, they're both advanced laptops offering 
incredible features. 

The biggest difference is one is a "big brand name" at or 
near the top of the price pile; the other was sourced from 
a supermarket at a (much!) lower price tag. 

Once, not so long ago, laptop computers were signifi- 
cantly more expensive than desktop models and suffered 
badly in performance comparisons as well. 

They're still more expensive — but now the margins are 
nothing like as wide — and the gap in performance has re- 
duced to the point where for most users it doesn't matter 
too much, if at all. 

Throw in the convenience factor of laptops and it's small 
wonder they have become the computer of choice for a wide 
range of users — everyone from business people on the go to 
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students replacing notebooks with . . . notebooks! 

At SILICON CHIP, when we review equipment such as com- 
puters, we're not so much looking at degrees of performance; 
we're more interested in the overall picture, what readers 
would be interested in, what you get for your money and 
how well the equipment works in the real world. 

We generally leave A-B-C comparison tests, particularly 
when it comes to PCs, to those who are best set up to con- 
duct them. 

You can find such tests in any of the myriad of com- 
puter magazines available in Australia (both local and 
imported) — or you can also scan the "net and find report 
after report. 

A word of caution on the latter: you need to read these 
reports carefully because you usually don’t know if the 
reviewer has a vested interest to report a certain way. The 
way some reviews read it would appear that there might 
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Medion MD 95400 


By Ross Tester 


be some consideration. Of course, there are also straight- 
up-and-down reports on the ‘net; just be picky and choosy 
what you read! 

Let's explain where the impetus for this review came 
from. It was actually at one of the exhibitions we regularly 
visit (we try to keep abreast of technology!) that one of the 
sales people showed us their brand new computer with 
more bells and whistles than you could jump over. 

“Ho-hum”, I thought. “Another new computer”. I gener- 
ally don’t get too excited over new models. Maybe they’re a 
bit faster, maybe they’re a bit cheaper. Maybe they’re more 
snazzy looking. Maybe they’re .. . 

But my ears pricked up when the salesman started talking 
about its major claim to fame: it used the "new" Microsoft 
Media Gentre operating system. 

He demonstrated some of the capabilities of this new 
system (at the time it was so new he didn’t really under- 
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stand all it could do; it was mostly the usual salesman “gee 
whiz” factor). But what I did see intrigued me. 

Microsoft Media Centre is an integrated system which 
effectively turns your PC into a multimedia home entertain- 
ment centre. It can easily become the heart of a home theatre 
system or it can be used for personal entertainment. 

At the time, I’d read a little about Microsoft Media 
Centre and (wrongly, as it turned out) assumed that it was 
a product in its own right, available “off the shelf” like 
Microsoft’s other operating system offerings. So I called 
Microsoft’s PR agency and asked them for a review copy 
of the software. 

The very nice lady at the PR company explained that they 
couldn’t do what I wanted because Microsoft Media Centre 
only comes “pre installed” on selected (suitable) computers. 
“And by the way, its not actually called Microsoft Media 
Centre” (though that’s what it’s become know as) — "its correct 
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The most striking feature of the Toshiba Qosmio G10 is that big, beautiful, clear 
screen. It’s a pleasure to work with. We weren’t quite so impressed with having 
to plug in the remote control receiver (on right). Shouldn't that be integrated? 


name is Microsoft Windows XP Media Centre edition.” 
Hey, I’m not surprised it’s usually abbreviated! 


Toshiba Qosmio G10 


By good luck or good management, another division of 
the same PR company looks after Toshiba, so she offered 
to send me one of the new Toshiba Qosmio (koz-mee-oh) 
G10 laptops fitted, of course, with Microsoft Windows XP 
Media Centre edition, when it became available. This is one 
of Toshiba's top-of-the-line laptops with a 17-inch screen. 

It took some time for one of these new machines to be- 
come available (they are in big demand amongst reviewers) 
but in due course, arrive it did. 

To say it was an impressive machine is an understate- 
ment! The first thing that strikes you is that huge screen — a 
superb 17-inch WXGA (1440 x 900) CSV (a widescreen in 
TV-speak), capable of displaying 16:9 (widescreen) mov- 
ies perfectly. 

And when you turn it on you notice just how good that 
screen is: big, bright and beautiful. (Toshiba claim to have 
special proprietary graphics chips built in to drive the 
screen. And it features two backlight tubes instead of the 
usual one). 

But computers need to be more than look good and have 
big screens, so we put the Toshiba to a variety of everyday 
tasks over the next couple of weeks until that inevitable 
phone call “We’re sending a courier to pick it up tomor- 
TOW tas 

OK, let’s lift the bonnet and have a look at what you 
get for your money. And it’s significant money, as we will 
discuss shortly. 

Toshiba describe it as "the ultimate digital entertainment 
hub”. In a nutshell, it is fitted with a 2.0GHz Pentium M 
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(Centrino) with 400MHz front-side bus and 2MB 
L2 EIST), 1024MB DDR Ram (2048MB maximum), 
a 160GB hard disk, a SuperMulti double layer DVD- 
R-RW, an NVidia Geforce FX Go5700 video “card” 
and Harmon-Kardon integrated speakers (which, by 
the way, sound surprisingly good given their obvious 
size limitations). 

It comes with 802.11b/g wireless installed, along 
with Bluetooth, a V.92 modem and a 10/100 LAN 
(network) card. Sorry about keep referring these 
things to cards — force of habit — they're almost al- 
ways integrated on the mainboard these days - but 
you get the drift! 

Onenice feature ofthe Wi-Fi is a switch on the side 
to easily disable it. Many machines require menu 
selection or a series of keystrokes to do this — and it's 
so easy to forget. If you're on a plane orin 
some other area where 2.4GHz wireless 
is a big no-no, just switch it off. 

Toshiba also call the Qosmio G10 
"compact and portable". 

Umm, sort of like a wheelbarrow full 
of bricks is compact and portable. With 
that huge screen it's certainly not too 
compact. Yes, it is portable but at a 
weight of more than 4kg you wouldn't 
want to lug it too far. 

With a machine like this, we believe 
it’s more intended to be used as a desk- 
top replacement, cable of being moved 
around as required but not really the type of machine 
you'd want to bring home from the office each night nor 
take on holidays. 

In fact, due to its size and the A/V features it offers, we'd 
think of it more as the “works” of a home entertainment 
system. It was more than large enough to sit and watch in 
its own right — but if you want to, it’s a quick plug-in to 
your larger TV set, home theatre system, etc. 

A 17-inch screen is roughly equivalent in size to a 43cm 
TV set which, as readers would know, is larger than many 
people have as their “second” set. And one thing we haven't 
mentioned yet is the fact that the Qosmio has full VHF and 
UHF TV capability built in — so it can be your second TV 
set (or even your first in a flat or small living room!). 








XP Media Centre edition helps you organise your movies, 
photos, music etc and then either access them directly or 
via the remote control, or program them for later viewing. 


siliconchip.com.au 


One criticism you often see about 
Microsoft Media Centre is its inability 
handle digital TV. A pity, really: you get 
so much digital control in this machine 
but you can’t take advantage of digital 
television features! | 

With a DVD player/writer/rewriter | 
built in, you aren’t limited to the rub- 
bish the TV channels are throwing 
at us lately. The TV tuner even has a 
remote control so couch potatoes need 


not worry ... The DVD, incidentally, is | 


a beauty: CD-R and -RW plus DVD-R, 
+R, -RW and +RW -and even dual layer 
DVD+R. 

One negative on the DVD is, like 
most brand-name DVDs, it is regioned. 
Personally, I find it offensive that manu- 
facturers dare to tell me that I can only 
watch a pre-recorded DVD that they say 
Ican watch — that is, one sold 
for region 4 (Australia/NZ 
etc). 

Yes, you can change the 
region a limited number of 
times but once that number 
is up, you are stuck in that 
region. If you happen to be 
watching a region 1 (US) DVD 
at the time, all your Austral- 
ian DVDs are effectively coasters! (For most stand-alone 
DVD players there are firmware "hacks" available on the 
'net to defeat this ridiculous zoning. So far I haven't dis- 
covered one for the Qosmio but I dare say it will happen 
eventually). 

As far as A/V features are concerned, it's hard to separate 
the “hardware” from the "software". You get connectivity 
for just about every application, in and out. And Microsoft 
Media Centre allows you to control (remotely if you wish 
—a remote control is included) every aspect — whether you 
are watching TV, recording hours of TV to hard disk for 
later watching (no, you wouldn't do that would you, that's 
illegal) or editing home movies. 

In fact Microsoft Media Centre means a PC retains 100% 
of its computer functions for when you need those but it 
also turns it into a device which can organise and manage 
your music, videos, photographs, etc — and all the devices 
which gather these for you, such as video and still cameras, 
music sources, etc. It’s the ultimate in work and play! 

It also effectively turns your PC into a Personal Video 
Recorder (PVR) so, with a large enough hard disk, you don’t 
need to buy another video recorder (digital or otherwise). 

We said before that Microsoft Windows XP Media Centre 
edition is only available pre-installed on selected PCs — and 
the Microsoft Website confirms that. But I have discovered 
a US website where they are selling Windows XP Media 
Centre Edition 2005 — “assuming” you are a system builder! 
Price is usually $US134 but at time of writing (late April) 
it was on special at $US119.99, plus $US38.99 for the re- 
mote control if you want one. (See http://shop.s 
com/direction/xpedia. html). 

Oh, they do require you to purchase (at the same time) 
some piece of hardware to qualify as a “system builder” 
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Not quite as large a screen on the Medion MD 95400 and you have to plug the TV receiver 
in (that’s it on the side). But it does handle digital as well as analog! We found the glidepad 
took a bit of getting used to, too. But this computer offers exceptional value for money. 


— like a used mouse for $US1.99! No, we're not kidding! 
Now, while on the subject of price, let’s look at the Toshiba 

Qosmio G10, List price is $5999 — that's right, one dollar 

change from six thousand hard-to-get ones. You get a very 

large, powerful machine with a magnificent screen, wi th just 

about everything you could want built in or in the box. But 

we still choke a bit (no, a lot!) on six thousand dollars. 
OK, so what's the alternative? 


Medion MD95400 


Around the same time as the Toshiba laptop arrived, 
we noticed an advert in our local paper from the German- 
based “Aldi” supermarket chain. Featured product was 
their "Medion" brand laptop computer, selling for $2399. 
And the list of both features and inclusions was certainly 
impressive. 

Medion appears to be an Aldi *house" brand — or at least 
they are the only distribution outlet for Medion. | 

Aglanceatthe (limited) information in theadvert suggested 
thatthe Medion was one very powerful machine and appeared 
to compare quite well with the Toshiba we were reviewing 
... at well under half the price! 

It’s sold as a “widescreen multimedia entertainment 
notebook” — not a Microsoft Media Centre notebook be- 
cause, naturall. 

A lot more information was available on the Aldi website 
so we logged on and downloaded the PDF. Boy, was that 
a surprise — apart from the Medion having a 15.4-inch, 
WXGA (1280 x 800) screen — not too shabby itself, and 
not offering Microsoft Media Centre, “only” Windows XP 
Home Edition (SP2), the Medion appeared to offer even 
more than the Toshiba. 

So we called Aldi (and that’s no mean feat, believe us!) 
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and when we finally talked to a 
a human, suggested they might 

like to submit one of their ma- 
chines for a comparison with 

the Toshiba. 

A week or so later Medion 
Australia contacted us and told 
us they’d be delighted to send 
us a laptop for review. When it 
arrived, we still had the Toshiba 
— so comparisons were obvious. 

Yes, the screen is smaller (1.6 
inches mightn’t sound like much 

but side-by-side it certainly looks | 
that way). On the plus side, that | 
makes it a significantly smaller 
machine overall. 

It is also lighter — at 3.3kg, 
it's nearly 2596 lighter than the 
Toshiba. 

One other major difference is 
that the TV "receiver" for the 
Medion is not built-in, as it is 
for the Toshiba. It's an add-on 
device which slides into the PC 
slot on the side of the computer 
with a separate lead plugging 
into the adjacent USB port. On 
the plus side, this TV tuner does handle digital TV as well 
as analog. It's also an FM radio tuner (watching radio on a 
computer? Hmmm!). 

Its processor isn't quite as fast as the Toshiba, with a 
1.7GHz Intel Pentium M735 mobile processor. It has 512MB 
of DDR RAM. The DVD is similar (8x multi-format with 
dual layer support) and there are four USB2.0 ports. 

Like the Toshiba, it offers in-built wireless (802.11b and 
g) and Bluetooth but it also offers Firewire (IEEE394).It too 
has a 10/100 network controller and a 56K/V.90 modem. 

As wellasits two integrated speakers they claim it has an 
inbuilt subwoofer (I'm not quite sure where!) and 6-channel 
audio out (analog and 2x digital) with ATI Mobility Radeon 
9700SE sound, itself with 128MB DDR RAM. 

One feature we found particularly useful is the 8-in-1 
card reader which can handle Compact Flash I and II, IBM 
Microdrive, XD Picture Card, SD Card, MultiMedia Card, 
Memory Stick and Memory Stick Pro. 

We’ve already mentioned the PC slot (PCMCIA if you're 
an old timer); other interfaces include a VGA out (also dou- 
bles as DVI out with the adaptor included), TV out, Firewire, 
LAN, modem, microphone, line-in, speaker rear, audio out 
(or S/P-DIF optical), digital coax out and infrared out 

Other hardware included is an infrared remote control, 
a stereo headset microphone and a USB scroll mouse. 

It's when you start looking at what else you get with.the 
Medion MD 95400 that the value becomes obvious. Actu- 
ally, it jumps up and screams at you! 

Along with Windows XP Home Edition SP2, you also get 
Microsoft WorksSuite 2005 and MS Flight Simulator 2004; 
Nero Burning ROM 6, Nero RECODE 2-SE (DVD copying 
software), Videon video and photo presentation software); 
eTrust AntiVirus and Symantec System Recovery. 

In addition, there is Medion HomeCinema which itself 
contains six programs for video and audio applications 
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Unlike the Toshiba Qosmio, where the 

TV tuner is built-in, the Medion requires: 
this plug-in TV and radio tuner module. 
(included in package). It plugs into the PC 
(PCMCIA) slot on the side of the computer 
and the USB cable plugs into an adjacent 

$ USB port. The whip antenna can be 

replaced by a TV antenna connection. 

While it's not quite as convenient as the 

Toshiba, the Medion has the advantage 

Y of being able to handle both analog and 

X digital TV signals. The Toshiba cannot 

handle digital TV (actually, it's 

Microsoft Media Centre that 





(PowerDVD 6, Power Cinema, 
Power Director 3.0SE, Power 
Producer 3, Medi@Show and Mu- 
sicmatch Jukebox. 

We weren't overly pleased to 
see AOL 7.0 pre-installed, having 
had sad experience with AOL ef- 
fectively hijacking machines in the 
past and then not letting itself be 
uninstalled. That was some time 
ago; perhaps AOL has listened to 
the screams of anguish around 
the world. 

While the Medion HomeCin- 
ema might not be quite as tightly 
integrated as Microsoft Media 
Centre, there didn’t appear to be 
too much that you could do with 
one that the other couldn’t. We 
would have liked more time to 
play with Medion HomeCentre 
to more adequately determine its 
full capabilities. But deadlines 
loom large! 


cannot handle digital). 
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In use 


We were very impressed with 
both machines. Both did every- 
thing with aplomb and there were very few negatives. 

We've already mentioned DVD zoning (the Medion had 
the same "problem" as the Toshiba — the manufacturers 
probably call it a feature!). 

We found the glidepad on the Medion took some getting 
used to — it has a pseudo “wheel” built into the glidepad 
which we kept drifting on to and finding we were trans- 
ported somewhere else! The glidepad on the Toshiba had 
different problems for us — it is “intuitive”, reading certain 
actions (such as tapping your finger) and translating them 
into some other function. It’s a lot different to simply mov- 
ing your finger over the pad. You can turn this function 
off but as this was a review machine, we thought it best 
to leave it set. 

In both cases, enough experience would iron those 
minor difficulties out. It’s just that we are used to either a 
no-frills glidepad or a button “mouse”. Remember too that 
the Medion does come with a USB mouse for those who, 
like us, might be digit-ally challenged! (Of course you could 
always fit a USB mouse to the Toshiba — these meeces are 
pretty cheap these days). 

Both machines offered the serious computer user virtual 
desktop performance but with the advantage of being fully 
portable. Throw in their multimedia capabilities and they 
really do offer the best of both worlds. 

“Fantastic” is a hackneyed word these days. But we 
believe that while the Toshiba is a fantastic machine; the 
Medion is not far behind and offers fantastic value for 
money. 

That rather significant price tag of the Toshiba really 
concerned us. $6000 can buy you almost half a small car 
these days! The Medion, on the other hand, offered sen- 
sational value for money at $2399 — so much so that after 
the review machine went back, we went down to our local 
Aldi store and bought one! SC 
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POWERFUL DC MOTORS / GENERATORS: 
4 brush, 4 magnet, 16 pole. 11 tooth 
sprocket to suit a chain pitch around 
7mm. Double ball bearing for long 
life. Mounting bracket with 4 threaded 
holes 6mm X 1mm (M6) 100mm Dia. 
x80mmL (* shaft) Shaft: 27mm x 
8mm (Bmm x 1.25mm. (M8) 2kg. 
| 200W 24VDC, 11.0A, 2750 RPM, $30 (SC200) 








***NEW KITS***NEW KITS***NEW KITS*** 


7 CHANNEL INFRA-RED REMOTE CONTROL KIT NEW K220 12 or 24V SHUNT REGULATOR KIT. 
=~/Up to 3 kits can be used together to make a 21 Ch. system Ideal for wind generators or solar power systems It can be 
to operate from 1 remote. Kit inc. PCB & all onboard expandedforupto Ы ! ы 
components to build a 3 Ch. IR remote control including 250W operationor EE F = ee 
relays & screw terminals. The extra parts required ta more with heatsink.f 
expand to 7 Ch. аге: available in the K224E kit. If not usedi This kitinc. PCB & 
the remaining 4 EE all onboard parts for 
300W 24VDC, 16.4A, 2650 RPM, $36 (8C300) Ch.sectionof | a basic 250W 
|450W 24VDC, 24.5A, 2500 RPM, $79 (SC450) thePCBcan | regulator kit. $26 
Е нме бесар CONTROL Se, ea ose деа 2CH UNF REMOTE CONTROL RXAND TXKIT 

»|to reduce the 
CHECK OUT OUR WEB SITE FOR MORE DETAILS оуагай рас This 9-Channel UHF RX uses a pre-built & pre-aligned 
| " 433MHz UHF RX module (RX7). Switches any 


VALVE PRE-AMPLIFIER KIT: the kit. | combination of 9 relays via a long range 9 button remote. 
This low cost, simple to construct valve preamplifier 3 channel kit $25 (K224R) Each of the relays his: T ind oat n Е & can be se 
8 allows you to experience "valve sound", It is based|4 Channel expansion kit $11(K224E ) momentary or latching L —— а, 
fin a low power e сот umption sub-miniature pentode: Remote control (pre-built)$6 (K224T) moda. Remotely turn 
UE | Raytheon 6418: Complete package 7 channel lights etc. on or off. 
As used in super kit with remote control $39 (K224P) Features inc. high 


high quality Audio- security, on-boardhi ЖАШ 
Technica AT3060 NEW KIT...K221 SERIAL LCD INTERFACE current relays & screw 


microphones, This kit provides an interface between a 2400 baud seria terminals. Req. 9VAC "n 


Can be used with guitar amplifiers, hifi and. mixers !пе & соттоп спагасіег'уре СС0з Іһаиѕе а НОАЯ?80 оурс. вХкііпс. ЕСС 
Requ. 9V AC or 9-12VDC @ only 20mA (onboard PCB & all on-board parts. The TX kit is based on pre-built 
inverter). Kit includes power adaptor, PCB, & all onboard PC, PICAXE, or other processor. Features inc. softwar 433MHz UHF TX module, very easy to build & req. no 
| , ' controlled variable backlight intensity, two aoe digitei у 8857 l 
parts inc. RCA connectors О Е alignment. Req. 9V batt. (not supplied). TX kit inc. PCB, 


outputs & a "beep" output to drive a peiz 
NEW 400W WIND GENERATO ШЕ; case, keypad label and all on-board components. 
layout of this kit allows easy (K226R) $55 (K226T) $27 


|This high quality permanent magnet mac - is very|connectionto 14 and 16 pin $ 
efficient, designed to run maintenance free even in|singlerow & double rowtype WM 4CH UHF REMOTE WITH 4 LIMIT/RESET INPUTS 
marine environments. Precision injectioggnolded blades. |LED connections. For more This kit switches any combination! | d 

Consistent aerodynamic outline & 8р5 distribution|details check out our web of 4 relays via a Key-fob 4 button . *" mem 

guarantees the rotors almost noise &'vibration /free.|site. The kitincludesa PCB, | remote control. Each of the | ; 

Designed to reduce start-up torque withwery low strt*up |programmed PIC16F628 0r | relays has an indicator 
wind speed, high wind enéray it’ Designed to|similar PIC IC and onboard EA LED and canbe setto 
prevent blades from feathering. High, ality aluminum|components. $20... | momentary or latching 
casted body. Designed to operate funder severe|Add$10foraDL6LCD. B mode. Each relay has anf 
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Part 2: 








wireless 
network 


by Ross Tester 


With WiFi hardware prices way down and Windows XP virtually doing 
it all for you, there’s no excuse not to set up a wireless network at home 
or in the office. The simplest network of all is the ad-hoc network. 


looked at the differences between the various wireless 

„networking standards. Fortunately, setting up the two 
most popular, 802.11b and 802.11g, is pretty much identi- 
cal. All you have to do is decide which type of wireless 
network you require. 

However, there is more to 802.11g than simply faster 
speed. They also (usually!) offer higher performance than 
802.11b (see separate panel, "It's more than just speed"). 

To briefly recap, there are two types of basic wireless 
networking: ad-hoc and infrastructure. 

For either type, for each computer to be connected to the 
wireless network you'll need a Wireless Network Adaptor 
(they're also known by a variety of other names, such as a 
Wireless NIC, or network interface card; Wireless Dongle, 
Wireless Card and so on). 

Many computers these days, especially newer laptops, 
come with the adaptor built in. But even many шошо 
boards today offer integrated 802.11g facilities. 

If all you want to do is share files between computers, 
perhaps print a document on one computer via a printer 
attached to another, that’s all the hardware you will need. 
It’s called an ad-hoc network. It’s also sometimes called a 
peer-to-peer or computer-to-computer network. 

If you want to use your wireless network for more advanced 
tasks — to connect to the internet or to another network, for 
example — an infrastructure network may be required. And 
for that, you need another piece of hardware called an access 
point (AP). (Again as we said last month, access points can 
be entirely software — see separate panel, “SoftAPs”). 

And just to clarify one thing: just now (and last month) 


Г our introduction to practical WiFi last month we 
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we said that if you want to connect to the internet, you may 
need an infrastructure network. We also said last month that 
Windows XP takes much of the hard work out of setting 
up any form of network (including wireless). 

Well, Windows XP goes even further than simplifying con- 
nection. It also allows you, via the “Sharing a Connection” 
option, to connect to the internet using an ad-hoc network. 
The steps are explained elsewhere but it is quite simple. 


Client, server, host, peer-to-peer... 

Before we get too much further, there are a couple of 
terms which you will find again and again so we should 
explain them. We just mentioned a couple of them — peer 
to peer (which simply means that the routing for the data 
is taken care of by the computers themselves, not by other 
hardware). 

The other terms you'll often come across are "client" 
and "host". Usually, a client is simply the user's computer 
which accesses remote services on another, perhaps more 
powerful, computer. That computer is often referred to as 
the “host” but can also be known as a “server”. 

The name comes from the days when PCs were not as 
powerful as they are today. Organisations usually had one 
larger, faster, more powerful computer which handled most 
of the data manipulation — it was known as a server — and 
the computers which were networked to it relied on it for 
some, or most, or all, of their operation. 

In fact, often they weren't really computers at all; they 
were dumb terminals which relied totally on the server 
to do all their “thinking” for them. There were also “print 
servers” whose sole (or main) job was to drive the printers 
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of the day. The term stuck when these new-fangled personal 
computers came on the scene! 

Think of the “host” as the main computer in your net- 
work. If you have an internet connection, it will be the 
computer which has that connection. Think of the “clients” 
as all the other computers. 

Why are we mentioning this here? Just to save confu- 
sion later... 


Setting up an ad-hoc wireless network 


The first thing to do when setting up any network — wired 
or wireless — is to draw a diagram of it. Here's a tip: use a 
drawing program on your PC to do it — that way you will have 
it in the future if you need to refer to it. Yes, you' do have 
a drawing program — “Paint” is more than adequate for the 
task. Of course, higher level programs will do even better. 

Give your network a name — a bland name which won’t 
arouse much suspicion if it is cracked is best — but write 
it down so that you remember it when it comes to adding 
the other computers to the network. This name can be 
something familiar, such as “johns network” — but it’s not 
wise to use your address (you may end up with more than 
bandwidth burglars!). 

As shown in the diagram published last month, an ad-hoc 
network has each of the computers directly talking to each 
other. There is no “intermediary” access point as there is 
in an infrastructure network . 

The first computer is assumed to be the “host” computer, 
with all others the “clients”. You need to set up the host 
computer first. 


XP or install disk? 


There are two ways to set up the ad hoc network. One, 
the way explained here, is to let Windows XP do it for you. 
It’s quite simple and Windows tries pretty hard to stop you 
making a mistake. 

The second way is to use the installation software pro- 
vided with your wireless adaptor. Some wireless adaptors 
are pretty specific about NOT using Windows to set it up, 
probably because the installation program also loads its 
own drivers and perhaps proprietary software to give more 
features than Windows. 

One of the wireless adaptors we obtained from Dick 
Smith Electronics (NZ) came with a warning to use the 
installation disk, not Windows. Being the ornery types we 
are, we tried it both ways on different computers. Guess 
which method of the two didn’t work? (In fact, the Windows 
method caused us all sorts of grief which took some time 
to work through). 

It’s up to you: if the card documentation specifically 
warns you about using Windows, we'd probably go with 
that documentation. If it is non-committal or doesn't even 
mention it, we'd go with Windows. 


The Windows XP route 


Turn the computer off and install the wireless adaptor, 
what ever its incarnation (USB dongle, PC card, etc for a 
laptop or desktop, internal wireless card for a desktop, 
etc). 

Turn the computer on and Windows XP will automati- 
cally detect the card and install its drivers. In some cases, 
Windows might not be able to find the drivers but unless 
you've acquired the card from a dubious source, it will come 
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802.11b vs 802.11g — Stan shows 
it may be more than just speed! 


Last month, we stated that 802.11"g" offers significant 
speed advantages over the older 802.11“b” standard — a 
raw throughput of 54Mbps versus 11Mbps — as well as 
some advantages in the way it handles the packets of 
data. But there is even more to it than that. 

Following further experimentation with USB “b” and “g” 
adaptors, it is apparent that at least the "g" devices I’ve 
tried also offer superior weak signal reception. 

Compare the Netstumbler* graphs below. A Genius 
GW-7200U “gq” (-AU$50) showed about 10dB better signal 
levels, from an obscured acess point (AP) 100m away, 
when trialled beside a classic DSE Zydas “р”. 

When placed at the focal point of a 300mm cookware 
parabola (see “WiFry”, SILICON CHIP, September 2004) 
and directed over NZ’s Wellington harbour, the USB 
Genius “g” later found many previously undetected APs 
(at approximately -80dBi) some 10km line-of-sight (LOS) 
away as well. 

However, the limiting factor now looks to be one’s weak 
outgoing signal (the Genius is only 16dBm or 40mW), 
meaning powerful remote access points may be heard . 
but NOT connected to. 

Argh! Just because you can detect them (via Netstum- | 
bler etc) doesn’t mean they can hear YOU, since their 
reach is greater than yours. Either a costly (and possibly | 
illegal) transmitter booster would now be needed, or 
improved focusing for your weak outgoing signal via a | 
higher gain antenna. 


* Netstumbler www.netstumbler.com is invaluable for adaptor 


testing, AP detection, site coverate auditing and even antenna 
while the Pocket PC "WiFiFoFum" (WFFF) www. 
z Кит sep acwSrnare convenient 





Ea er 
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"b" scoop. | 
-Bü0dBm 


"b^ bare 
-$7dBm 
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Using Netstumbler to compare the "Genius" GW7200U WiFi 
adaptor (“g”) with the Zydas ("b"), with and without the 
"WiFry" parabolic scoop reflector. They're looking at the same 
access point, about 100m away, through trees and buildings. 
Although the scoop gives around the same gain (-15dB) with 
each USB adaptor, the (newer) “g” dongle is showing far 
superior weak-signal performance (and therefore range?). 
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wikia mes MS em AT ттт 
Available networks: 
To connect to. disconnect from, or find out more information 
about wireless networks in range. click the button below. 
View Wireless Networks 


Preferred networks: 
Automatically connect to available networks in the order listed 


>{ medion computer (Automatic) 
8 Marvell-AP32 (Automatic) 
1 Untitled (Automatic) 


Fig.1: this computer has accessed a variety of wireless 
networks in the past — hence the list. Notice the little red “X” 


through the icon. That means it can’t find them at the moment. 


with drivers (usually on a CD). The computer will then look 
for wireless networks in range and if it finds any, automati- 
cally display a list of them in a box called “Wireless Network 
Connection Properties”. If, by chance, it does display them, 
don’t connect to any of them — you want it to connect to YOUR 
wireless network, not someone else’s! 

We'll assume that there are no wireless networks in your 
neighbourhood, so it won't find any. The "Preferred networks" 
field should be blank. If your computer previously connected 
to anearby wireless network (eg, somewhere else!), make sure 
you disconnect it (use the disconnect tab). 

Previously found networks will almost certainly be listed 


Advanced 


—— 


- Networks to access к 
 Okecesort atc) ner 


mpulerio-compuler lad hoc) networks otc eee 
< Ё \ s i 


I 
1 t | 
erio: ння networks on 
————————————————— 


ha —— —]À шс 


(J Automatically connect to non-preferred networks 


[ ome 


Fig.2: we want this to be an ad hoc (ie, computer-to- 
computer) network. Here's where we select this option. 
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Wireless network properties 
Association | Connection | 
Network name (SSID): 
Wireless network key 


Ford Prefect | 


This network requires a key for the following: 


Network Authentication: 
Data encryption: 


==: 


[open ~ 





Beban key 


Cordini network los: 


Ke» indes fadvanced) | 1 | 


' ih 


key is provided for me automatically 


ы 


[¥] This is a computerto-computer (ad hoc) network: wireless 
access points are not used 





Fig.3: now we're adding the new wireless network - it’s called 
“Ford Prefect”. At the moment, we’ve disabled encryption to 
make sure the network gets up and running without hassles. 


but if they aren’t in range, there should be a small red cross 
through their symbol, as shown above. 

Now click on the “Advanced” tab (top of window). Select 
“computer to computer (ad hoc) networks only, and if the 
“automatically connect to non-preferred networks” box is 
ticked, untick it (again, to make sure you connect to your ad 
hoc network). 

Now click on the “Wireless Networks” tab again. See the 
“add” box down below. Click it and type in your network 
name (the one you wrote down before) in the box marked 
Network name (SSID). SSID stands for Service Set Identi- 
fier - and now that you know that, forget it. Just think of 


Viireless Metwark Connection 
Choose a wireless network - 


Click an item in the list below to connect to a y@reless network in range or ip get more 
information. 


=—S— Sater 


| op Ford P Prefect 
| ресей wireless rie twork 
Related Tasks | | 
ен асан] | 
Er Change the onder of 
preferred neiseorka 
A Change advanced 
settings 


Fig.4: and then we can see that not only is the “Ford Prefect” 
network available, “320-nile” is also there. But it’s protected. 
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Fig.5: one of the easiest ways to check that the network is 
working is to check that packets are received as well as 
sent. That means another computer can talk to yours. 


SSID as meaning network name! 

Just for the moment (and only for the moment!) we're not 
going to turn WEP on just yet. Despite our dire warnings 
last month, it does add one more thing to go wrong when 
setting up the network. So until we have everything work- 
ing, leave it off. 

Your host computer installation is now complete. The 
SSID should now be displayed in the “Preferred networks” 
field. But there will be a red “X” displayed, telling you that 
there are no other computers (yet!) in the wireless network 
within range. 


Setting up the client computer 

Basically, it’s just a matter of repeating the above steps for 
each computer you want to add to your ad hoc network. 

The main difference is that you don’t need to put in the 
SSID because when the two computers are in wireless range, 
the SSID should automatically come up in the “available 
networks” window. Select configure, turn off WEP and you 
should find that the computers can talk to each other. 

It really is that simple! 


Turn WEP (or preferably WPA) on... 


Now that it’s all working, it’s time to go back and turn WEP 
(Wired Equivalent Privacy) on. As we said last month, WEP 
stops the casual snooper from getting into your system and 
either using your bandwidth or perhaps doing something 
nasty. WPA (WiFi Protected Access) is much more robust and, 
if your hardware will allow it, WPA is much preferred. 

If using WEP, starting with the host computer, click on 
the Wireless Network Properties tab and click on "Data 
encryption (WEP enabled)". 
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Most modern wireless adaptors support 128-bit encryp- 
tion — the more bits, the harder it is to break. Older adaptors 
may only support 64-bit - Windows XP will automatically 
detect this in most cases and not let you enter 128-bit. 

Your network key ideally should consist of random letters 
and numbers (some setups do allow plain English which 
is then used to generate a key). Don't be tempted to use 
birthdays or addresses — you want something that cannot 
be guessed. And remember to write it down somewhere 
— on your network plan, for example? 

Repeat the setup for all computers on the network Re- 
member that if you get a key wrong, the computer will not 
be able to talk to the others. 

As mentioned, WPA is definitely preferred — use itif you 
can. It's a lot more difficult to hack (vital if using the net 
for business and/or finance) and has plain word generation 
of the encryption key. 


A salutory warning 

Remember last month I mentioned that I was sharing 
internet access with my next-door neightbour? A couple 
of weeks ago, my computer started grabbing a completely 
unprotected wireless network, giving me full broadband 
access. 

At first I thought my neighbour’s AP had somehow reset 
itself without WEP — but no, it all checked out properly. 

A few days later, when talking to my neighbour on the 
other side I asked if he had recently installed a WiFi net- 
work. He looked at me as if I had two heads, both speak- 
ing Swahili — so I took that as a “no”. But his son, who 
was listening in, sheepishly said “Umm, yeah, I have...” 
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ЕЗ 
[Generat || Wireless Networks | Advanced | _ 


Windows Firewall 


| -*- Wireless Network Connection Properties 


Protect my computer and network by limiting 
or preventing access to this computer from 
the Intemet 


Intemet Connection Sharing 


[v] Allow other network users to connect through this 
computer's Intemet connection 


f youre not sure how to set these properties, use 
the Network Setup Wizard instead. 





Fig.6: here's where you turn on your Windows firewall 
(essential!) and allow other computers internet access via 
the Internet Connection Sharing check box. 


SoftAPs — 


Winmodems all over again? 


Need to link several WiFi users with a barebones budget? You 
may not even need an AP (access point)! 

We mentioned last month that access points can be “con- 
structed” entirely in software. Suitable programs can convince 


some WiFi cards to act as a software based "soft AP", promising | 


instant multi-user laptop based WLANs that suit on-the-road 
meetings, events etc. 

Although such programs, especially HostAP and AgileAP, are 
popular under Linux , Windows versions are still evolving, with 
PCtel's US$20 "softAP"(www.pctel.com) perhaps best known. 

As well as an always-on PC, you'll still need a wireless card 
but the approach saves carrying yet another piece of equipment 
when on the road. 

Many new Asian-sourced "g" WiFi cards increasingly offer such 
a "soft AP" option as well as the normal adaptor function. 

Although this idea has appeal for experimenters and light duty 
residential users, it rather harks back to hybrid-software-based 
Win98 56K "WinModems" ofthe late 1990s — the cause of much 

| hair-pulling and teeth-gnashing in dial-up modem days. 

It also has considerable scope for mischief, since an oth- 

| erwise innocent-looking laptop may tempt nearby WiFi users 


to log on (perhaps even automatically) and divulge sensitive 


password details. 

Given the rapid fall in hardware-based AP costs, "soft APs" 
may have limited appeal, although the feature may well come 
inbuilt with future motherboards and operating systems. 

(From Stan Swan) 
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properties 


Association | Authentication | Connection| 


Network name (SSID): | Ford Prefect — 


Wireless network key 


Network Authentication: 


Data encryption: 
Network key: 


| *056058608040005080006002586060 
i ————— À—— 


Confirm network key: |eeeeeeesecsecceesees| || 


— 


Kay index (advanced): i | 
[ ] The key is provided for me automatically 


4 computerto-computer fad hoc} network: wireless 
ints are not used 





Fig.7: finally, when you're happy that everything is 
working as it should, don't forget to turn data encryption 
back on again, on all computers on the network. 


Neighbour then said "I guess we have then!" I think both 
were a bit shocked when I told them I had full ’net access 
via their WiFi setup! 


"Sharing the Connection" under Windows XP 


This assumes that you have successfully set up the ad-hoc 
network. 

1. Open Network Connections on the host computer. (Click 
Start, Control Panel, Switch to classic view, and then click 
Network Connections. 

2. Click the connection to be shared and under Network 
Tasks, click Change settings of this connection. 

3. On the Advanced tab, select the “Allow other network 
users to connect through this computer's Internet connec- 
tion" check box. 

4, If you are not using a third party firewall and have not 
already set up the Internet Connection Firewall (ICF), be sure 
to check the box enabling this feature. 

5. Finally, enable the setting to let other users control or 
enable this connection if you wish that to be possible. 

Unfortunately, space has beaten us — we had hoped to cover 
AP infrastructure networks as well this month — but that 
will have to be another time! SC 


NEXT PART: 


We're going to go for long-distance WiFi, using 


some high-gain antennas and tricky gear from 
Freenet-Antennas. Our aim is pretty modest — just 
a kilometre or so - but there are trees in the way! 
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Signature : | 
plicable). 


Item Description 


Subscribe to SILICON CHIP on-line at: www.siliconchip .com.au 
Both printed and on-line versions available 


— —— — - 




















Check out our great range of savings and bonus offers! 
Hurry, offer ends 30th June or while stocks last. 



















o - - r F ; vr = = d T i —Mr -E | | | ima 
= — —] ) Vip iia PP) 
h pm Sm MEE 
- = > = a H | “РАТ 1 n | 
ТЕ i | = ке“ | | PE m > cdi 
LX -gi "1L 8!um 7 
Lm LAM | AU 
| = i pes | hag sgg 1 Fou ч | 
ты сы [|| f ЛЕЕ] uu | 
T = | GERENTE 
tH ж 7 нр j 
"ә = a i 43 Range | 4 
ы |» — -а x E ч. в = n 
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"HER 7 í 1 ^ " "i 
; | Multimeter 149; 
ia Multimeter ® = valued at $59.94 
BONUS valuedat | 
; 148-Piece Tool Set and Case 





$22.98 | 
| Includes 10 x 1/2" drive sockets, 20 x 1/4" drive sockets, 
SE | | : 16 x 3/8" drive sockets, 10 x 3/8" drive deep sockets, 
йылы 101-Piece Bit Set with Carry Case 10 x socket accessories, 2 x pliers, 1 x magnetic bit screwdriver, 
A fantastic tool kit that is 4 x magnetic screwdrivers, 
a must for every handyman 12 x combination wrenches, 
and electronics enthusiast. 44 x driver bits, 16 x hex 
Includes a hard plastic 8 , keys, all packed in a 
storage case with handle. 
Includes lifetime warranty against 
faulty materials. T 61430 
KBPC350/ 

















carry case, driver handle, 

magnetised bit holder and 
| probably every conceivable 
bit that you will ever need! T 4513P 
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BONUS Hands зу "Ex qvem 


PERFECT 
FOR HOME 
OR BUSINESS . 


Soke Kiar Twin 
Pack and 900g Fire 
Extinguisher Bundle 
A must-have safety 
bundle for every home 
or workplace! L 5672P 











9V DC 200mA 
Power Adaptor 
Unregulated DC power 
adaptor suitable for 
equipment that uses a | 
3.5mm plug. M 9614 


98 





| Personal Visor 
| DSE! Magnifier | 


Selectable 1.8x, 2.3x and 
4.8x magnification plus 
optional illumination 
(requires 4x AAA 
batteries). T 4598 


Q?4 





Promotion from 25/5/05 to 28/6 


PRICE 


BREAKTHROUGH 


Complete Surveillance Pack 


Digital Guardian DVR Surveillance System: 














Quick and easy to install, 4-channel digital video recorder 
iitaneousliv) and automatic motion 


with audio (records up to 4 areas sim 


detection recording. Capable of daa in-picture and picture-on-picture 


hunctti M, Tara 1 up a Дх: СУСТ ye 
i Ё = TH j a 
ancd piucs into any IV. LAN ane 


oe IV Security Camera Pack: 
Includes 
DIET а! Сиагс нап ОЕ 


Др. Pro Eit опа! С fe Ca meras 


2 x Bulldog Cam Protessional 
CCD Cameras. suits indoor, 


and day security applications 


I20GB Internal Hard Drive Kit 
ШЕУ е rer xil 
L5903P 





| 

| DSE| 

AC/DC Mobile 

| Cooler/Warmer 
Keeps food/drinks cool 
or warm, 15L capacity. 

| Use at home, in the 

| office or in the car. 

| Also runs on 12V DC. 
M 4502 


$6086 


Stadium 


6V-12V 1A Charger 
ж, A trickle charge car, boat 
ts INS 
| and caravan battery 
m. charger, selectable 6V or 
12V output, terminates in 
battery clips for easy 
connection. M 7521 


14" 


BELOW 


COST 


AN r 





ona 120GB hard drive (included) 


e 
| ai 
= 


iy disco Те Ewing ла remote I 





PTX UHF 
Learning Remote 
Copies most radio 
frequency fixed code 


remote controls. 
L 5440 


$3974 


Solar/Dynamo 





Radio and 
Torch 
Compact torch 
with an AM/FM 
radio and an emergency 
siren. Can be powered 
through solar energy, 


an AC/DC adaptor or 
batteries, [both not $ 198 
Pane or a dynamo 


generator. Can also 
be used as a lantern. 
О 2053 





| 12V Cordless 
_DSE) Polisher 
Ideal for polishing cars, boats, 
caravans, etc. Includes 2 rechargeable 
battery packs, 2 cleaning bonnets, 
2 waxing bonnets, AC charger and 
charging stand. T 4862 


19°” 
| 








| DSE 


BONUS , ! Digital Display Soldering Station 


Uses a lightweight 55W soldering pencil fitted 
with a highly flexible burn-resistant silicon-rubber 
sheathed cord. Accurately set and maintain tip 
Digital özü temperature between approx.150°C and 450°C 
Multimeter >ч Supplied with plated and pre-tinned 1.6mm tip. 
аец " T 2250P 


at $59.94 E | 5149 
SS 


STOCK CARRIED IN SELECTED STORES ONLY BUT CAN BE ORDERED. 





digitor 


19 Range Digital 


Buy One H | —= - е 
Get One M in - 5 | Multimeter 
m E | ғ 2000 count LCD screen, 
hold button, 





on-screen low battery 
warning. DC current 
ranges to 10A, resistance 
to 20MQ. Q 1467P 


$4634 


Security Bit and 

25W Hex Nut Socket Set 

Soldering Consists of 32 security bits 

lron made from tough 

valued at steel alloy, 9 Hex sockets and 

$12.98 a = е a right-angle driver handle, all 
1 : IW i packed neatly into a plastic 

storage box. T 4511S 


$4 Q?6 


| digitor 

101-Рїесе Automotive Multimeter 
Bit Set | For DIY car maintenance. 
valued at RPM measurement for 
$39.87 | x. j automotive engines with 

2 to 8 cylinders using the 


Stadium | 
240V Easy Etch Engraver | 
Protect and identify | 
your property by marking $54 ge 

your electronics and | 


valuables. Includes 
AC plug pack. T 4753 
















DSE = ш, 

РЕ supplied inductive clamp. 

Те Features 13 functions including 
ne us DCV, ACV, DCA, ACA, 

Pe : ser resistance, RPM, Dwell angle, 
ointer Duty Cycle, frequency, 


temperature and continuity. 
Includes a rubber holster, test 
leads, test clips, temperature 
probe and 9V battery. Q 1585T 


$7 86 


Laser targeting, 
precision non-contact 


measurements, LCD $ | 
screen with backlight, 
°C/°F selectable. 


Covers -50°C to 
530°C. Q 1370 





Starter Pack 
20 fascinating kits to build, 
no dangerous voltages, 

includes side cutter, Morse 


code key and more. 
K 2607 













Gift Box 
Build 20 fun kits, no dangerous 
voltages or soldering. Includes 
EE reusable plastic breadboard, 

| components, Funway 1 Book. 
! K 2605 


FUNWAY 1 INTO ELECTRONICS $ Г 92 FUNWAY 1 INTO ELECTRONICS © m 98 
GIFT BOX STARTER PACK 





Universal 
Power ПЕЕ DARTH : : 
Supply Kit o1: Vader Voice Kit 


ИІР: ША  lransforms your 
IVADER SII Voice to sound 

| M like Darth Vader. 
Adjustable sound 
effect rate and 
volume output 

level from the 
speaker. Includes | 
all components, | 
PCB, hardware | 
сазе 5реаКег Digital Tachometer Kit 

front panel label. With a four-digit display, works with ignition 

K 3511 | systems on 4, 6 and 8 cylinder motors. Supplied 


with all components and 
-$ 93 PCBs. Power source $ 50 
| required: 12V battery. 
| К 3241 


Can be used ina =~ 
variety of ways as 
either a single or 
dual supply. 
Designed so that 
constructors can 
obtain many different 
voltages. Power source 
required. K 3435 





| grrECTS Я 





LED Torch Kit 

Now you can build a solid-state torch with a white 
LED. You will receive high brightness with cool 
white light, low battery drain and you will never 
need to replace a torch bulb again. Kit supplied 
with all components, 

including white LED, PCB $4 4 


and mini torch. K 3018 





Infrared Port Kit 
Build this super simple 


transceiver and add infrared $ 94 | Adds as much as an extra octave of bass response from your 
capability to your PC. Supplied existing hi-fi speakers, circuit can be configured for a loudspeaker 


Bass Extender Kit 


with PCB and all components. in either a vented or sealed enclosure, maximum input signal 
K 3608 handling level of 2.5V RMS at 12V DC supply. K 5592 


Promotion from 25/5/05 to 28/6 
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BONUS 


Cordless 
Screwdriver 


valued at 
$9.98 


, 




























Thermaltake 
Pure Power 420W ATX PSU 
_ Dual fans, dual-gold flashed PSU 
| d 4 grilles, IEC power cord included, in 
| designed for AMD K7 and Intel® 
ATX 12V 1.1 and ATX 2.03 version, 
M fully supports Pentium® 4 series, 
| over-voltage protection, ATX Logic 
^ ‘on-off’ power switching, additional 
manual power switch, UL, CSA, TUV, 
CE Approved. Z 8550 


3.6V Cordless Screwdriver $998 | = $99 


Adjustable angle (straight or pistol grip), includes 
chrome vanadium bits and AC charger. T 4831 NOW AVAILABLE IN SELECTED DICK SMITH ELECTRONICS STORES 





Red 1.9mm LED 

SMD 650mcd 6Pk 

Water clear lens with 900mcd 
(typical) luminous intensity, 
includes data sheet. Z 3780 


Green 1.9mm LED 
SMD 350mcd 6Pk 

Water clear lens with 350mcd 
(typical) luminous intensity, 
includes data sheet. Z 3781 


+e $4998 
73а 


Yellow 1.9mm LED 
SMD 900mcd 6Pk 
Water clear lens with 660mcd 
(typical) luminous intensity, 

includes data sheet. Z 3782 











ideas Tor all 










»53 Breadboard Kits 


These breadboard kits are ideal for 
low voltage designs. They're faster, easier 
and cleaner than working directly onto PCBs. 
They're mounted on a base-plate with non 
ЫЫ = . slip feet and holes for binding posts. Each 

ГЕ Н nov. v SENA E has a good selection of jump wires and 

ЕН ::: ; binding posts 
Small Breadboard Kit: 10xDistribution buses 
800xHoles, 160xBuses H 4020 


MN 1. $19.84 SAVE $10 
tit: Se 3b (oT HUE ї Medium Breadboard Kit: 8xDistribution buses 
ack : on E E 1260xHoles, 252xbuses H 4040 


$29.87 SAVE $10 


Т5 
р 


Illuminated | 
FX PC Mouse Pad | 
7 funky user-selectable DSE 
colours, runs off USB Fos 
389-Piece 
. 284 : : 
NET 00 Terminal Kit 


An enormous range of 
crimp style terminals in 
a handy storage case, 
H 5063 


К! ME 5 2994 
ai =. 

X 

ROMER Illuminated 


Gaming Optical Mouse 
Advanced Optical Accelerator 
Technology for maximum mouse 
response, auto-changing colours, 


524° 


MOUSE NOT INCLUDED 





Rugged 24 Range 
Digital Multimeter 
Cat Il 600V safety rated 
for 240V domestic mains 
measurements. With a 
10A DC/AC current 
range, max hold, data 
hold plus more. Supplied 





х юн 
mn with a protective holster, hidden buttons - no accumulation 
A s > test leads, апд а 12 of dust, 1.8m cord, protective carry 
ae ae. Ан month warranty. Q 1563 bag included. PC/Mac compatible. 





Z 8410 





Available in-store or through our 


Direct Sales Division 


1300 366 644 (Local call charge). 
(02) 9642 9155. 
DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, 
PO Box 500, 
Regents Park DC NSW 2143 
(No stamp required) 


PC Laser Beam Kits 

3 super bright LEDs mounted in 3 
separate translucent housings with 
focal beam magnifiers and swivel 
bases, with 12V DC Driver and 'On', 
‘Off! and 'Flash' function switch. 

Z 8060/Z 8061/Z 8062/Z 8063 





* Not available in all stores 


р 
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Here’s a LED digital clock with a difference 
- a circular 60-LED array which chases anti- 
clockwise each second to build up a count 
of seconds until it gets to 60, whereupon 

the chase starts all over again. The effect is 


mesmerising. 


Have you even been accused of 
being a clock-watcher? Whether you 
have or not, there is a definite risk of 
being entranced (enchanted?) with 
this new LED digital clock. You tend 
to ignore the central 4-digit display 
and just concentrate on that magical 
circular LED performance. 

At the beginning of each minute, 
each successive LED races anti-clock- 
wise around the periphery to take 
up its position as the seconds count 
builds up. As the seconds count nears 
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30, each new LED only has to traverse 
half the circle and so each LED makes 
its circuit slightly slower than the last 
until finally, as the count approaches 
60, the last few LEDs make the transit 
very slowly indeed. But each LED 
transit around the circle, whether it 
covers the whole 360° or just a few, 
takes exactly one second. 

So you find yourself wondering: 
just what fancy machinations have 
been pulled to achieve that? The an- 
swer is, of course, that there is a fancy 


Design by SCOTT MELLING* 


*Grantronics Pty Ltd. 
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microcontroller calling all the shots. 
But even knowing that and having 
considered all the programming that 
must have gone into it, you still tend 
to sit there mesmerised by this clock. 
You just have to see it but be warned 
— when you do, you will probably 
want one! 

Apart from that magic circular LED 
array, this wall clock also has a 4-digit 
readout with 12 or 24-hour operation. 
It also features an alarm with piezo 
sound and opto output, a battery 
backup for time-keeping and alarm 
functions, AC mains synchronisation 
and crystal timebase for precise tim- 
ing, an efficient switchmode supply 
powered by a 12V AC plugpack and 
a high quality double-sided, screen- 
printed and solder-masked PC board 
with plated-through holes. What more 
could you want? 

The hours and minutes display 
consists of the four large digits in the 


siliconchip.com.au 


centre of the clock face. It can be set 
to display either 12 or 24-hour time, 
depending on the position of a single 
jumper link (JP1). On the righthand 
side of the minutes digits is an AM/PM 
indicator LED and this is active for PM 
hours if the 12-hour display mode is 
chosen. 

The timing uses a crystal oscilla- 
tor for short term accuracy with the 
chaser control and is synchronised to 
the mains AC cycles when present for 
long term accuracy. 

The clock’s alarm features need ex- 
plaining. Apart from the piezo buzzer 
that can be set to sound as an alarm, 
there is an optocoupler output which 
allows the clock to trigger an external 
device. Once both or either of these 
outputs has been enabled and becomes 
active, they can be reset by pressing 
any of the three time-setting buttons 
on the back of the clock. 

There is provision to connect a 
backup battery to the clock for periods 
when the mains power fails. When 
running from the backup battery, the 
LEDs are not illuminated, to enhance 
battery life. Unlike many other de- 
signs, however, the alarm output and 
opto output will still activate during 
a mains power failure. The battery 
backup circuit also includes a charging 
facility so that NiMH or Nicad cells 
can be used. 

There are three buttons on the back 
of the clock labelled UP, MODE and 
DOWN. The functions of these buttons 
vary depending on which “mode” the 
clock is currently displaying. 


Menus and setup 


When AC power is first applied, the 
clock will power up and proceed to 
run, beginning with a default time of 
0:00 and 0 seconds. This is the “run” 
mode, identified by the standard LED 
chasing pattern described above. 

In all other “utility” modes, as set 
by the MODE button, there is a very 
different chase sequence to indicate 
you are not in “run” mode. In the 
*time-hours set" mode, the hours 
digits display as "Ch". You can then 
press the UP and DOWN buttons to set 
the clock's hours. 

In “time-minutes set” mode, the 
hours digits display as "C" and press- 
ing the UP and DOWN buttons allow 
the clock's minutes to be set. 

In “alarm/opto enable” mode, the 
UP button toggles the alarm on and 
off. When enabled, the hours digits 
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Four seconds into the minute. At the 
start of each second, the chase LED 
starts at the top and travels anti- 
clockwise around the clock face, as 
indicated by the green arrow. 
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Thirty seconds into the minute. The 
chase LED is now really starting to 
slow down, since it has much less 
distance to travel in 1s. 





Coming down the straight .. . the 
chase LED moves very slowly 
during the last few seconds of the 
minute. 


show “AL.” The DOWN button toggles 
the opto output on and off. When this 
is enabled, the minutes digits reads 
Ка. 

In “alarm-hours set” mode, the 
hours digits display “Ah” while in 
“alarm-minutes set” mode, the hours 
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Eighteen seconds into the minute. 
The chaser LED is shown here 
travelling anti-clockwise past the 
40s mark. Note: the green arrow is 
not part of the clock display. 
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Forty-seven seconds in and the 
chase LED is getting slower and 
slower. It now travels less than 45° 
of arc in one second. 





Finished — 60 seconds is up and 
the minutes digit “ticks” over. The 
seconds LEDs now go out and the 
chase sequence starts again. 


digits display “A .” Using the UP and 
DOWN buttons in both modes allows 
the clock’s hours or minutes display 
to be set for alarm triggering. 

The same comments apply to the 
"opto-hour set" mode (display "Hh") 
and "opto-minutes set" (display "H"). 
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When triggered, both the audible 
alarm and the opto output are disabled 
by pressing any of the pushbuttons. 


Circuit description 


The brain behind the operation of 
the clock is an Atmel ATMEGA8515- 
16PC microcontroller — see Fig.1. It 
runs at 8MHz, which gives approxi- 
mately 8MIPS throughput with a ma- 
chine cycle of 125ns — eat your heart 
out Microchip! 

The PC board layout was actu- 
ally designed for the now obsolete 
Atmel AT90S8515, together with its 
MC34064P-5 under-voltage sensor 
(U4), but the ATMEGA8515 is a drop- 
in replacement. It also incorporates an 
on-chip under-voltage detector which 
has made the MC34064P-5 redundant. 
The ATMEGA8515-16PC will operate 
happily down to 2.7V, relying on its 
own internal brownout detector. 

The short-term timing of the clock is 
derived from an 8MHz crystal but this 
may drift slightly over several months. 
To help combat the drift problem, the 
micro samples the AC mains supply, 
comparing this cycle count every 
hour to the expected cycle count for 
the 50Hz (or 60Hz) AC supply. If it is 
close to being in sync, the assumption 
is that there has been some small drift 
and the micro is re-synchronised. 

If there is a large difference, the as- 
sumption is that the AC mains supply 
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The LED clock comes as a complete kit of parts and includes a double-sided 
plated-through PC board with a solder mask and silk-screened overlay. 


is not present or was not present for a 
part of the last hour's operation, and 
the synchronisation process is skipped 
for that time around. 


LED arrays 


All of the LEDs on the clock face, 
except the LED that sits in parallel 
with the buzzer, are in three 5 x 7 
matrices. Each LED in each matrix 
is individually controllable except 
in the case of the digits where each 
segment is controllable. Seven bits of 
ports A, Cand D on the ATMEGA8515 
are used to drive three ULN2003 7- 
way Darlington transistor drivers (ie, 
driving three matrices), allowing the 
clock to multiplex up to 21 LEDs on 
at any one time, 

There are five BD682 PNP transistors 
on the supply side of the LED arrays, 
breaking it into parts that can be time 
division multiplexed with about a 
20% duty cycle. The base cycle time 
used is 1ms, so each LED (if required) 
is on for 1ms in every 5ms. The associ- 
ated 220Q resistors limit the current 
in any LEDs that are active. 


Display format 

The 3-way pin header labelled JP1 
is used to control the display format 
—ie, whether the clock shows 12-hour 
or 24-hour time. If pins 2 & 3 are left 
open circuit, the clock operates in 12- 
hour mode and the AM/PM indicator 


LED (LD61) is enabled (ie, it lights after 
12 o’clock midday). Conversely, short- 
ing pins 2 & 3 with a jumper converts 
the clock to 24-hour operation and 
disables the AM/PM indicator LED. 


Programming header 


As well as JP1, Fig.1 also shows a 
6-way pin header connected to pins 
9,6,8&7 of the microcontroller. This 
header was included during develop- 
ment to allow for in-circuit program- 
ming of the microcontroller and has 
been retained for those who like to 
experiment. 

Most people will not want this facil- 
ity, in which case the pin header can 
be left off the PC board. 


Power supply 

Power for the clock circuit is de- 
rived from a 12VAC plugpack and 
bridge rectifier DB1. The resulting 
unfiltered 16-17V rail from DB1 is 
then fed via diode D1 to a 2200uF 
filter capacitor and to pin 1 (Vin) of an 
LM2575 switching regulator, U5. This 
IC produces a regulated +5.8V rail for 
driving the LEDs. 

Schottky diodes D4 & D5 and the 
associated 47Q resistor provide a 
simple charging circuit for a 4-cell 
NiMH or Nicad backup battery. It also 
allows the micro to be powered from 
the main +5.8V DC rail (via D4) when 
available and then automatically fall 
back to the backup supply when the 
main source fails. 

The added voltage drop across D4 
(about 0.3V) also puts the microcon- 
troller’s supply well below its absolute 
maximum rating of 6V. During a mains 
failure, the microcontroller continues 
to run and power is also available 
to the opto output and piezo buzzer 
but the power-hungry LED array is 
not powered. This allows maximum 
backup battery life and still preserves 
operation of the alarm functions. 


Mains synchronisation signal 


The unfiltered 100Hz signal from 
DB1 is also fed to the base of transistor 
Q7 to derive the mains synchronisa- 
tion signal. This pulses Q7 on and off 
at a 100Hz rate, which in turn drives 
pin 4 (PB3) of the microcontroller 
(U3). 

The internal software in U3 proc- 
esses this signal to derive the mains 
synchronisation signal for the 8MHz 
crystal oscillator. In effect, the clock 
relies on the mains for its long term 
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LED SUPERGLOGK  piciburrers AND CIRCLE LEDS 


Fig.2: the circle LEDs are multiplexed by the microcontroller (U3), with Darlington transistors Q1-Q5 used to 
provide buffering and switching for the individual groups. Q1-Q5 also switch the digit LEDs. 
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Fig.4: the parts layout for the top of the PC board. Install a shorting link on pins 2 & 3 of JP1 for 24-hour operation. 


accuracy but falls back to the crystal 
oscillator during a power failure. 


Alarm outputs 

When the alarm is triggered, the 
microcontroller switches its OC1B out- 
put (pin 29) high. This logic high then 
turns on transistor Q6 which sounds 
a small piezo buzzer and turns on the 
alarm indicator LED (LD70). 
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At the same time, PDO (pin 10) also 
goes high and this activates the opto- 
coupler (OC1). As mentioned before, 
its output can then be used to control 
a low-voltage external device. 


Assembly 

Before starting the assembly, it's 
a good idea to carefully inspect the 
supplied PC board and the parts lay- 






out diagram (Fig.4). In particular, pay 
special attention to the screw termi- 
nals mounted on the rear of the board 
— the supply and back-up terminals 
are labelled in copper and are hard to 
see under the solder mask. 

The PC board is double-sided with 
plated-through holes and a solder 
mask. This makes the assembly easy 
— there are no feed-through links to 
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Fig.5: the parts layout for the back of the PC board. The capacitors & choke L1 can be secured using hot-melt glue. 


install and you only have to solder 
the component leads on one side of 
the board. 

Note, however, that a few parts are 
mounted on the back of the board, 
which means that soldering takes 
place on the top (LED side) of the 
board. 

The main thing to watch out for with 
this project is the large number of po- 
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larity sensitive parts — particularly the 
LEDs. And because the board is plated- 
through, removing a part that's already 
been soldered in will be extremely 
difficult and risks damaging the board. 
The rule is: check and double check 
before soldering. 

Apart from that, the assembly is 
quite straightforward and should only 
take a few hours. 


Begin the assembly by installing all 
the resistors on the board. To save any 
confusion, it's best to install all those 
with the same value at a time. It's also 
a good idea to install them all with the 
tolerance band facing the same way, 
as this makes it easier to check the 
assembly later on. 

Once the resistors are in, you can 
install the diodes, taking care to ensure 
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Above: the completed PC board is secured to the case using two M3 x 6mm 
screws and nuts, located at the 3-o'clock and 9-o'clock positions. 
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This view shows the parts on the back of the PC board. Be sure to mount 
the two electrolytic capacitors exactly as shown, so that they clear the 
battery compartment. 
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each device is installed in the correct 
location and is correctly orientated. 
D1 & D2 are 1N4007s, while D3-D5 are 
1N5819s (don’t get them mixed up). 

That done, install the two BC547 
transistors (Q6 & Q7), the bridge recti- 
fier (DB1), the optocoupler (OC1) and 
the IC sockets. Push the transistors 
down onto the board as far as they 
will comfortably go before soldering 
their leads and watch the orientation 
of the bridge rectifier. 

The IC sockets should all be orien- 
tated so that their notched ends match 
the parts layout (this will make it easier 
when it comes to plugging the ICs in 
later on). Note that the socket for U6 
(and the IC itself) faces in the opposite 
direction to the other sockets. 

Don't fit the ICs into the socket just 
yet, though — that step comes later after 
the power supply has been tested. 

There’s just one wrinkle when it 
comes to fitting the socket for the 
microcontroller (U3) — the 6-way pin 
header for in-circuit programming 
mounts on the rear side of the board, 
directly under this socket. This pin 
header can be omitted in the vast 
majority of cases, since the microcon- 
troller comes pre-programmed. 

If you do need the programming 
header, it will need to go in before the 
IC socket — just flip the board over and 
solder it in. 

The optocoupler (OC1) solders di- 
rectly to the board. Be sure to install 
it with its notched end towards U3, as 
shown on Fig.4. Once it’s in, install the 
adjacent 3-pin header (JP1). 

Next, install the crystal (X1), fol- 
lowed by the five BD682 Darlington 
transistors (Q1-Q5). The latter are all 
installed by first bending their leads 
downwards through 90? about 4mm 
from their bodies, with the labels 
facing up. They are then installed so 
that they lie flat against the PC board, 
before soldering the leads. 

The LM2575T switching regulator 
(U5) is installed in similar fashion. As 
before, bend its leads down through 
90° about 4mm from its body, then 
mount it in position and fasten its 
metal tab to the PC board using an M3 
x 10mm screw and nut. That done, its 
leads can be soldered and trimmed in 
the usual manner. 

Note: don’t solder U5’s leads before 
bolting it to the PC board. If you do, 
the leads may be unduly stressed as 
the screw is tightened, which could 
fracture the PC board tracks. 
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The clear plastic bezel is fitted with a dark filter and simply clips into position | 
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via a couple of locating lugs. Once it’s in place, the filter is sandwiched between 


the bezel itself and the 5mm LEDs. 


The ceramic and monolithic capaci- 
tors are the next in line. Follow these 
with two 10uF tantalum capacitors. 
The latter are polarised, so make sure 
their positive leads go towards the top 
of the board. 


Installing the LEDs 


Now the real fun begins — you have 
to install no less than 176 LEDs. OK, 
so this job is a bit tedious but if you 
install them in groups of seven or eight, 
it won’t take long at all. 

As mentioned before, you really 
have to watch the orientation of the 
LEDs — put them in the wrong way 
around and the little blighters won’t 
work. The cathode lead is the shorter 
of the two (see Figs.1-3) and this cor- 
responds to the flat edge shown on 
each LED outline in Fig.4. 

Note that, depending on the manu- 


facturer, each LED may actually have 
a flat side to also indicate the cathode. 
However, the LEDs supplied with the 
prototype were completely round, so 
don’t count on this. 

Basically, it’s just a case of pushing 
each group of LEDs all the way down 
onto the PC board and splaying their 
leads slightly to hold them in place 
for soldering. Be sure to double-check 
their orientation before actually ap- 
plying the solder — get one (or more 
wrong) and it will be difficult to 
remove! 


Flip side 

Now for the parts on the reverse side 
of the PC board — see Fig.5. Flip the 
board over and install the three 2-way 
screw terminal blocks, followed by the 
piezo buzzer and the three pushbutton 
switches (SW1-SW3). Make sure the 


Where Te Buy A Iie 07 Parts 


This project was developed by Grantronics Pty Ltd for Jaycar Electronics and 
the design copyright is owned by Jaycar Electronics. 


Akit of parts is available from Jaycar for $4129.00 — Cat. KC-5404. This includes 
the clock case, the battery holder, the PC board and all on-board parts but does 
not include a plugpack supply or the rechargeable batteries. The 12VAC plugpack 
supply (Cat. MP-3020) is available for $22.95. 
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Parts List 


1 188mm-diameter double-sided 
PC board with black solder 
mask 

1 clock case to suit PC board 

1 330uH 3A ferrite choke (L1) 

1 8MHz crystal (X1) 

1 mini piezo buzzer (PC mount) 

3 2-way PC-mount screw termi- 
nal blocks 

4 AAA 1.2V rechargeable cells 
(NiMH or Nicad) 

1 4 X AAA cell holder 

3 miniature momentary contact 
PC-mount switches (SW - 
SW3) 

3 M3 x 6mm screws 

3 M3 nuts 

1 3-way pin header 

1 jumper shunt 

1 black cable tie, 150 x 3mm 

3 16-pin DIL IC sockets 

1 40-pin IC socket 


Semiconductors 

3 ULN2003N Darlington 
transistor arrays (U1,U2,U6) 

1 ATMEGA8515-16PC micro- 
controller — pre-programmed 
(U3) 

1 LM2575T-ADJ switchmode 
regulator (U5) 

1 PS2505-1 optocoupler (OC1) 

5 BD682 PNP Darlington 
transistors (Q1-Q5) 

2 BC547 NPN transistors 
(Q6,Q7) 

1 WOA bridge rectifier (DB1) 

2 1N4007 silicon diodes (D1,D2) 

3 1N5819 Schottky diodes 
(D3-D5) 

164 high-brightness 3mm red 
LEDs 

12 high-brightness 5mm red 
LEDs 


Capacitors 

1 2200uF 25V PC-mount elec- 
trolytic 

1 1000uUF 10V PC-mount elec- 
trolytic 

2 10uF 16V tantalum 

3 100nF monolithic (code 104) 

2 33pF NPO ceramic (code 33) 


Resistors (0.25W, 1%) 

1 100kQ 1 1.8kQ 
1 68kQ 7 3300 

1 6.8kQ 14 2200 
5 4.7kQ 57 1200 
1 3.38kQ 1470 





JUNE 2005 35 


xm 
Pas 












[ЕЁ I | "- 
The rechargeable battery pack fits 
neatly in the battery compartment 
у бетта E ELT TE. 
and can be secured using adhesive rl 
"tape. Make sure it's connected the 
say i 41:707] 1D таг УРТ КУ " 
right way around. e ; 





buzzer goes in the right way around 
(ie, positive terminal to the left). 

That done, install the 22004F and 
1000F electrolytic capacitors and the 
330uH choke (L1). Note that, in both 
cases, the capacitor leads are bent 
down by 90°, so that their bodies lie 
flat against the PC board. Pay atten- 
tion to the polarity of the capacitors 
and position them exactly as shown 
in Fig.5, so that they will clear the 
battery compartment 

A blob of hot-melt glue or epoxy 
adhesive can be used to secure them 
in position. Similarly, use hot-melt 
glue to secure the choke or you can 
secure it using a plastic cable tie — just 
loop the cable tie through the holes on 
either side. 

By the way, don’t be tempted to 


mount the electrolytic capacitors, the 
choke or the buzzer on the top of the 
board. They will interfere with the 

dark filter when the clear plastic 
bezel is later clipped into posi- 
tion if you do. 


Fit the stickers 


A number of adhesive 
labels are supplied with 
the kit and these indicate 
the switch functions and 
the connections to the screw 

terminal blocks. The ones 

for the screw terminal blocks 
are affixed directly to the PC 
board. Be sure to get these cor- 
rect — if the 12V AC plugpack is 

connected to the back-up battery 

terminals, it will blow every chip on 
the board! 

The switch function labels are af- 
fixed to the back of the case, above the 
access slot. They are, from left to right: 
“Down”, “Mode” and “Up”. 

That's it - the PC board assembly 
is complete and you're now ready for 
the smoke test. Well, actually there 
shouldn't be any smoke but you know 
what we mean! 


Testing 

Before fitting the ICs, it's best to 
check that the supply regulator (U5) 
is working correctly. To do this, apply 
power from a 12VAC plugpack and 
check the voltage at the anode of D4 
— you should get a reading of close to 
+5.8V. D4’s cathode should be at about 
+5.3V and this voltage should also be 
present on pin 40 of U3's socket. The 
tab of the LM2575 regulator makes a 
convenient ground point. 

If you don't get anything at D4's an- 
ode, check the voltage at the cathode 
of D1 — you should get a reading of 
about 16-17V DC. 


Assuming everything is OK, switch 
off and install the chips into their 
sockets, taking care to ensure that they 
are all correctly orientated. Be careful 
when handling the chips, to avoid 
damage from static electricity. Don't 
touch the pins and be sure to discharge 
yourself by touching an earthed metal 
object before touching the ICs. 

Note that U6 faces in the opposite 
direction to the others. Note also that 
pin 9 of U6 must NOT go into its cor- 
responding socket pin. This pin can 
either be cut off using a pair of side- 
cutters or splayed out so that it runs 
down the outside of the socket- ie, this 
pin must NOT make any connection to 
the circuit (OK, we admit it- we made 
a mistake on the PC board). 

That done, connect the backup bat- 
tery pack and re-apply power from the 
AC plugpack. The clock should imme- 
diately show 0:00 and the seconds LED 
should start chasing anti-clockwise. 
It’s then just a matter of setting the 
time and checking out all the func- 
tions using the pushbutton switches, 
as described earlier. 

After that, it’s simply a matter of 
securing the PC board inside the case 
using the M3 screws and nuts provided 
and clipping the front bezel into place. 
It's up to you whether or not to use the 
dark filter material supplied. If you do 
decide to use it, it must be cut into a 
neat circle exactly 197mm in diameter, 
to fit inside the bezel. 

When the bezel is fitted, the filter is 
sandwiched between it and the 5mm 
LEDs and held firmly in position. 
Leave the filter out if you want the 
display to be really bright. 

Finally, if one or more LEDs fails to 
light, check its orientation. If a group 
of LEDs fails to light, check the corre- 
sponding BD682 driver transistor and 
its associated base bias resistors. SC 


4-Band Code (1%) 

brown black yellow brown 
blue grey orange brown 
blue grey red brown 
yellow violet red brown 
orange orange red brown 
brown grey red brown 
orange orange brown brown 
red red brown brown 
brown red brown brown 
yellow violet black brown 


5-Band Code (1%) 

brown black black orange brown 
blue grey black red brown 

blue grey black brown brown 
yellow violet black brown brown 
orange orange black brown brown 
brown grey black brown brown 
orange orange black black brown 
red red black black brown 

brown red black black brown 
yellow violet black gold brown 
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Arguably THE most IMPORTANT collection of scientific projects/ 
ever put together! This is version 2, Science Fair Edition from 
the pages of Scientific American. As well as specific project 
material, the CDs contain hints and tips by experienced 
amateur scientists, details on building science apparatus, 
a large database of chemicals and so much more. 


Just a tiny selection of the incredible range of projects: 


_ e Build a seismograph to study earthquakes e Make soap bubbles 
that last for months « Monitor the health of local streams e Preserve 
biological specimens e Build a carbon dioxide laser e Grow bacteria 
cultures safely at home e Build a ripple tank to study wave 
phenomena e Discover how plants grow in low gravity ə Do strange 
experiments with sound e Use a hot wire to study the crystal 
structure of steel e Extract and purify DNA in your kitchen eCreate a 
laser hologram e Study variable stars like a pro e Investigate 
vortexes in water e Cultivate slime moulds e Study the flight 
efficiency of soaring birds e How to make an Electret e Construct 
fluid lenses e Raise butterflies as experimental animals « Study the 
physics of spinning tops « Build an apparatus for studying chaotic 
systems e Detect metals in air, liquids, or solids « Photograph an 
ant's brain and nervous system e Use magnets to make fluids into 
solids ə Measure the metabolism of an insect . . . e and many, many 
more (a thousand more, in fact!) 





HERE'S HOW TO ORDER YOUR copy: 


ге ВҮ РНОМЕ:* BY FAX:# BY EMAIL:# ne 
A (02) 90795644 . (02) 9979 6503 ilchipGsiliconchip.com. P Bori 189, iliconchi Т 


* Please have your credit card handy! Don't eat to SES your name, address, phone no and credit card details. ^ You will be prompted for required information 
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Turna fridge into a wine chiller! 
"Or turn a freezer into a fridge! 


d UIT Thats COOL! 








Enjoy a wine or two? Got a spare fridge? Why not convert 
it to a wine cooler, to hold your selected tipples at just the 
right temperature. Or how about converting a surplus chest 
freezer into a highly efficient refrigerator? 


ore and more people are 
buying a wine cooler for their 
home. It’s a nice idea — keep 


the wines on display but at just the 
right temperature. 

An ordinary fridge is too cold for 
wine storage but what if you could 
convert your spare fridge into a wine 
cooler? It could be much bigger than 
a typical bar fridge-style wine cooler 
and probably mote efficient into the 
bargain. | 

All you need is a precise and adjust- 
able thermostat which will over-rule 
the existing fridge thermostat. That’s 
just what the CoolMaster does. 

In essence, the CoolMaster plugs 
into the wall power point and the 
fridge is plugged into it. Then the 
CoolMaster's temperature sensor is in- 
stalled in the fridge, with its two- wire 
lead brought out under the rubber door 
seal and it then over-rules the inbuilt 
thermostat. 

We've had quite a few requests 
for an electronic thermostat project, 
to convert a spare fridge into a wine 
cooler as simply and safely as possible. 
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So that's how the CoolMaster came to 
be developed. 

But an article in January/March 
2005 issue of the the Alternative 
Technology Association's "ReNew" 
magazine featured a conversion of a 
chest type freezer into a very efficient 
fridge. 

Bingo! We realised that the Cool- 
Master could do exactly the same 
job and with tighter control than the 
above-mentioned article. 

This is a very attractive concept, 
particularly if you have a remote 
homestead operating on solar power. 

A chest freezer has much better 
insulation than a standard fridge and 
has the benefit that the cold air does 
not fall out of it as you open the lid. 
Of course, you do not need to be in a 
remote location to want to save energy 
— anyone could employ the same idea 
to produce a highly efficient fridge at 
low cost. 

Sothere are two applications for the 
CoolMaster. To convert a fridge into a 
wine cooler the thermostat needs to 
maintain the internal temperature at 


around 9° to 15°C (48° to 58°F), while 
to convert a chest freezer into a fridge 
it needs to maintain its temperature 
somewhere between about 4° and 
10°C. : 

Another advantage of the CoolMas- 
ter is that if you ever want to run your 
fridge or freezer in its original mode, 
all you do is disconnect it from the 
CoolMaster. Simple! 

So that’s the story behind this new 
electronic thermostat project. It’s low 
in cost and easy to build. Virtually 
all of the parts, apart from the remote 
temperature sensor, fit on a small PC 
board which fits snugly inside a stand- 
ard UB3-sized plastic utility box. 

The lead from the remote sensor 
plugs into one end of the box, while 
240VAC mains power enters at the 
other end via a normal mains power 
cord. 

The power cord from the fridge or 
freezer then plugs into a240VAC outlet 
on the lid, so the thermostat can con- 
trol its operation. It’s that simple. 

It’s also quite safe — providing you 
don’t open the box and deliberately 
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TEMPERATURE 
SENSOR 
(IN FRIDGE 
OR FREEZER) 


3.5mm PLUG 
BROWN 


WARNING: COMPONENTS & WIRING IN THIS AREA ARE 
AT 240V MAINS POTENTIAL WHEN THE 
CIRCUIT IS OPERATING. CONTACT MAY BE LETHAL 


_ 4700 


Fig.1: the mains area of the circuit (shown in pink) is isolated from the low-voltage section. But make sure you don't 
plug the CoolMaster into a power point while the cover is off: it's dangerous! 


touch the mains wiring, of course. 

Most ofthe thermostat circuitry (in- 
cluding the remote sensor) runs from a 
12V plugpack and is optically isolated 
from the 240VAC mains. So there's no 
risk of shock from accidental contact 
with the temperature sensor wiring, 
for example. 


How it works 


Fig.1 shows the circuit of the 
CoolMaster and its operation is quite 
straightforward. The heart of the cir- 
cuit is the remote temperature sensor 
TS1, an LM335Z device specifically 
designed for temperature sensing. 

The LM335Z acts like a special kind 
of zener diode, in which its voltage 
drop is not fixed but varies linearly and 
quite accurately with its temperature. 
In fact, its voltage drop is directly 
proportional to absolute temperature, 
having a value of OV at OK (-273°С) 
and rising linearly by 10mV for every 
Kelvin (or °C) rise in temperature. This 
is shown in the graph of Fig.2. 

So at a temperature of 0°C (273K), 
the voltage drop of the LM335Z is 
very close to 2.73V. Similarly, at 16°C 
(289K), it rises to 2.89V. 

It’s this change in voltage that we use 
to precisely control the temperature of 
our fridge or freezer, by comparing the 
sensor’s voltage with a preset reference 
voltage. 

Sensor TS1 is connected between 
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the inverting (-) input, pin 3 of IC1, an 
LM311 comparator and ground (0V). A 
10kQ resistor also connects from pin 3 
to the +9V rail, to provide the sensor 
with a small bias current. The voltage 
at pin 3 of the comparator is therefore 
the voltage across TS1, directly pro- 
portional to the temperature in the 
fridge or freezer cabinet. 

To provide the comparator with a pre- 
set “set temperature” reference voltage, 
we connect its non-inverting (+) input 
(pin 2) to an adjustable voltage divider 
across the regulated +9V supply rail. 

Multi-turn trimpot VR1 forms part 
of the lower leg of the voltage divider, 
allowing the voltage at pin 2 to be 
adjusted to any value between about 
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2.75 and 3.06V. 

These voltage limits correspond to 
a sensor temperature range of 2.5° to 
33°C, so it’s easy to set the thermostat 
to maintain the fridge or freezer tem- 
perature anywhere in this range. 

The maximum temperature of 33°C 
does seem a little high (hot!) since the 
normal wine cooler temperature is 
around 15? but since VR1 is a multi- 
turn trimpot which only has to be set 
once, it is not really a problem. 

While ever the temperature inside 
the fridge or freezer remains lower 
than the temperature set by VR1, the 
voltage drop across TS1 will be lower 
than the preset voltage applied to pin 
2 of IC1. 
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CORD GRIP 
GROMMET 


REAR OF 
MAINS SOCKET 


Fig.3: this combined component overlay and wiring diagram should be all you need to put the CoolMaster together. 
Secure any mains wires together with cable ties - just in case. Remember that components and tracks inside the dotted 
red line above are at mains potential when operating - never connect power with the case open. 


As a result, the output pin 7 of IC1 
will be high (ie, +9V) and both LED1 
and the input LED of the MOC3021 
IC2 optocoupler will be off. 

But if the temperature inside the 
fridge/freezer rises to the set tempera- 
ture level, the voltage drop across TS1 
(at pin 3 of IC1) will match the voltage 
on pin 2, and the comparator output 
will swing low (0V) to pull current 
through LED1 and the optocoupler's 
LED. 

LED1 will turn on and the Triac 
inside the MOC3021 will also be 
switched on, triggering Triac 1 into 
conduction as well. This will switch 
on power to the compressor unit in 
the fridge/freezer, causing it to cool 
things down again. 

It runs the compressor only long 
enough to bring the temperature just 
below the set level. 


Feedback 


We prevent the circuit from oscil- 
lating or ‘hunting’ by giving it a small 
amount of positive feedback, via the 
100Q resistor in series with the op- 
tocoupler and LED1, and the 33kQ 
resistor connecting back to the balance 
input at pin 5. 

This lowers the voltage at pin 5 
when the LED and Triac are on and 
means the input voltage from TS1 must 
drop down to a level slightly lower 
than the voltage at pin 2, before the 
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comparator will turn off again. 

In other words, we give it a small 
amount of ‘hysteresis’. 

Trimpot VR2 is used to adjust the 
balance of IC1, although with most 
LM311s it can be left in the centre 
position. 

Тһе 3900 апа 4700 resistors and 
the 47nF capacitor are used to ensure 


that Triac 1 is switched cleanly on 
and off by the Triac section inside the 
optocoupler. 

On the other hand, the 39Q resis- 
tor and 10nF capacitor across Triac 
1 are used to protect it from mis- 
triggering due to ‘spikes’ which may 
be generated by the inductive load of 
the fridge/freezer compressor motor. 





This photo of the assembled PC board is significantly oversize to give you a very 
clear picture (pardon the pun!) of where everything goes. 
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Everything assembled in the case, immediately before the lid was screwed on. 


These parts, along with the Triac itself, 
are at 240VAC mains potential when 
the thermostat is working. 

All of the low voltage part of the cir- 
cuit operates from 9V DC, derived by 
regulator REG1 from the 12V DC input 
via CON1 and protection diode D1. 

The 12V input can come from either 
a 12V battery or a plugpack supply. 
The current drain is quite low (about 
11mA), so you can use the smallest 
available 12V DC plugpack. 

Alternatively, you could use a 9V 
AC plugpack. This will be rectified by 
diode D1 and filtered by the 2200uF 
16V capacitor. 


Construction 


All of the components used in the 
CoolMaster circuit except for the 
remote sensor TS1 and its plug and 
socket are mounted on a small PC 
board. This measures 76 x 57mm and 
is coded 10106051. 

As may be seen in the photos and 
wiring/overlay diagram of Fig.3, all of 
the low voltage circuitry is at one end 
of the board and the ‘live’ circuitry at 
the other, with the optocoupler [C2 
linking them across the isolating gap 
which separates the two. 

Begin wiring up the PC board by 
fitting the two terminal pins. These go 
down near the lower left-hand corner 
of the board, ready for the wires from 
CON2 when everything is fitted in the 
box later. 

Then fit DC input connector CON1, 
which goes at upper left. 

It’s a good idea to fit this early on, 
because you may find that the board 
holes need to be elongated slightly to 
accept the connector mounting lugs, 
using a jeweller’s needle file. 
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Next, fit the various resistors, mak- 
ing sure you fit each one in its correct 
position. Ifin doubt, check their value 
first with a DMM. Then fit the two trim- 
pots, the smaller non-polarised capaci- 
tors and the two 250VAC-rated capaci- 
tors (which are non-polarised). 

The last capacitors to be installed 
are the two electrolytics; take special 
care with these as they are polarised. 
Make sure you follow the diagram 
carefully for their orientation, or you'll 
strike trouble later. 

Take the same care with the semi- 
conductors, starting with diode D1. 
Follow this with IC1, IC2, REG1 and 
finally the Triac. Note that REG1 and 
the Triac are both in TO-220 pack- 
ages (don't mix them up!) which are 
mounted horizontally with their leads 
bent down at 90? at the point 6mm 
from the device body. 

Both devices are secured to the 
board using a 6mm long M3 machine 
screw and nut, passing through the 
holes provided in their mounting tabs 
and the board. 

In the case of the Triac there's also 
a 19mm square heatsink between 


Extra close-up view e 


of the mains wiring, 
Note the cable ties 
around the mains 
wires themselves 
which will secure 
the “bitey” bits 

in this area of the 
case should they 
somehow come 
adrift. Yes, it’s 
unlikely ... but so 
was the Titanic’s 
iceberg. 





the Triac tab and the board, to make 
sure the Triac runs cool even during 
long periods of operation in hot 
weather. 

Next fit LED1, which is initially 
mounted with its leads straight and 
vertical. The longer anode lead is 
passed down through the rightmost 
hole (marked A on the diagram) and 
the shorter cathode lead through the 
other hole (K). Pass them down until 
the LED body is about 15mm above 
the board and then solder them to the 
board pads underneath. 

Finally, bend both leads forward by 
90° at a point 10mm above the board, 
so the LED will be ready to protrude 
slightly through the hole in the front of 
the box when it’s all assembled later. 
Your board assembly should now be 
complete. 


Wiring the sensor 


Next we need to wire up the LM335Z 
temperature sensor and the steps for 
this are shown in Fig.5. 

Cut a 60mm length from one end of 
the two-core ribbon cable that you’ll 
be using for the remote sensor lead 
and bare about 4mm at each end of 
both wires. 

Solder one end of the two wires to 
the terminal pins on the end of the PC 
board, just above VR1. Solder the red 
wire to the lower pin and the brown 
wire to the upper pin, as shown in 
Fig.3. 

After this cut a 75mm length off the 
free (ie, non-plug) end of the mains 
cord, and remove the outer sleeve 
so the three insulated wires are ex- 
posed. 

Discard the blue and green/yellow 
wires, but bare the ends of the brown 
wire by about 4mm at one end and 
10mm at the other. This will become 
the ‘active’ wire connecting the output 
of the PC board to the active pin of the 
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mains socket (on the lid). 

At this stage carefully push the end 
bared by only 4mm through the hole in 
the board labelled ‘Aout’, and solder 
it to the copper pad underneath. But 
for the present just tin the wire at the 
10mm bared end. 

Now remove another 60mm length 
of outer sleeving from the free end of 
the mains cord, to expose the same 
length of the three insulated wires 
inside. Take care that you don’t knick 
any of the insulation on the wires in- 
side. Then bare 4mm at the end of the 
brown wire, and 10mm at the ends of 
the other two wires. 

Carefully tin the ends of the longer 
bared wires, but not the end of the 
brown wire at this stage. 

Next, fit the cord-grip grommet to 
the outer sleeve of the mains cord, at 
a point which leaves about 15mm of 
sleeving before the removed end. Then 
push the wires at the end of the cord 
through the large hole in the end of the 
box (from outside), align the flat sides 
of the grommet halves with the flats on 
the hole sides, and finally push both 
the cord and grommet into the hole 
until it all clicks into place. 

Give the mains cord a gentle tug 
from the outside to ensure it is prop- 
erly locked in. 

Now carefully push the bared end 
of the cord’s brown wire through the 
remaining ‘Ain’ hole in the end of 
the PC board and solder it to the pad 
underneath. 

Next, fit the four M3 tapped 
nylon spacers (6.2mm long) into 
the bottom of the box using the four 
countersunk-head screws provided. 

Then you can lower the board down 
into the box until it’s sitting on the 
spacers and fasten it to them using 
the four 6mm long round-head M3 
SCTeWS. 

You may have to bend the LED leads 
inward a little to lower the board into 
place but once it is screwed down you 
should then be able to bend the leads 
so the LED body protrudes through 
the matching hole in the front of the 
box. 

Now you can fit the 3.5mm jack 
socket into the 6mm hole in the centre 
of the left-hand end of the box and 
tighten its nut to hold itin place. Then 
you can solder the ends of the two 
short wires connected to the board’s 
PC terminal pins to its two main con- 
nection lugs, as shown in the wiring 
diagram. 
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Fig.4: Box drilling details. Note that this is reproduced 80% “life size”. We 
suggest you Рр осору this at 125% if you want to use it as a template. 


Note that the brown wire goes to the 
side lug and the red wire to the end 
lug furthest from it. 

Next you should fit the mains outlet 
socket to the box lid. 

This is done by removing the screw 
from the centre of the outlet’s front 
plate, which allows the plate to be 
lifted off. 

Then you hold the rear part of the 
socket up behind the large hole in the 





box lid, with the earth connection clip 
at the bottom. The front plate can then 
be mated with it from the front of the 
lid and the screw used to fasten them 
together again. 

Once the socket is mounted on the 
lid, bring them close to the box. This 
will allow you to connect the free ends 
of the brown wire from the PC board 
and the blue and green/yellow wires 
from the mains cord to their respective 
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1 PC board, 76 x 57mm 
(code 10106051) 
1 Plastic jiffy box, UBS size 
(130 x 67 x 44mm), grey 
1 Small U-shaped heatsink, 
19 x 19 x 9.5mm (6073B type) 
1 2.5mm DC input socket, PC 
board mounting (CON1) 
1 3.5mm mono jack socket, panel 
mounting type (CON2) 3 a 
1 3.5mm mono jack plug | | 
1 3-pin mains outlet, flush | pa апе! 
mounting type P 
1 Cord grip grommet 


1 2m 3-core mains cord a id 
3-pin plug 


4 6.3mm long M3 tapped nylon 
spacers 
4 6mm long M3 countersin -heac 
machine screws — 
| 4 6mm long M3 mahingi screws 
| round head 
2 9mm long M3 machine screws, 
round head A 
2 PC board terminal pins, imm 
diameter 
1 2m length of 2-conductor ribbon 
cable 
1 25 x 50mm piece of 3mm alu- 
minium sheet 
1 30 x 10mm piece of 1mm alu- 
minium sheet 
2 9mm long M3 countersink-head 
machine screws 
4 M3 nuts and star lockwashers 


receptacles on the mains socket, as 
shown in the wiring diagram. 

The brown wire goes to the socket 
receptacle marked A, the blue wire to 
that marked N and the green/yellow 
wire to the one marked E. 

You need to unscrew each recep- 
tacle's fastening screw a few turns 
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2 25mm lengths of 2.5mm heat- 
shrink sleeving 

1 30mm length of 5.0mm heat- 
shrink sleeving 


Semiconductors 

1 LM311 comparator (IC1) 

1 MOC3021 Triac triggering opto- 
. coupler (IC2) 


.. 1 BT137F 600V/8A Triac, insulated 


tab type- 
1 809 +9V regulator (REG1) 
1 3mm red LED (LED1) 
1 1N4 1004 diode (D1) 
mM MN. 
Capacitors 
1 2200uF 16V RB electrolytic 
1 100 F 16V RB electrolytic 
1 47nF 275VAC X? class 
me allised polypropylene 
1 10nF 275VAC X2 class 
metallised polypropylene 
1 100nF MKT metallised polyester 
12. 2.2nF greencap 
11 nF greencap 


Resistors (0.25W 1%) 

1 33kQ 1 10kQ 

1 3.3kQ 1 3.0kQ 

1 680Q 14700 

1 1000 1390 

1 5000 multiturn cermet trimpot 
(VR1) 

1 5kQ mini horizontal trimpot 
(VR2) 


1 6.8kQ 
1 2.2k0 
1 3900 





before pushing the wire end inside, 
and then screw them up tightly again 
to make sure each wire is held in place 
securely. 

A couple of small cable ties secure 
the active, neutral and earth wires to 
each other, preventing them moving 
around and contacting anything else 





should the worst happen and they 
come loose. 


Making the remote sensor 


The final stage in building the 
project is to make up the remote tem- 
perature sensor and its lead. You'll find 
this is again quite easy if you use the 
step-by-step diagram as a guide. 

As you can see the first step is to 
clip off the unwanted third lead of the 
LM335Z sensor, and then solder the 
ends of the 2-core ribbon cable wires 
to the other two leads after slipping 
25mm lengths of 2.5mm diameter 
heatshrink sleeving over each one. 

After the solder cools and you 
are happy that both joints are good, 
the sleeves are then moved up until 
they butt hard against the body of the 
LM335Z, after which they are heated 
(a hair dryer on high is usually hot 
enough) to shrink them in place (step 
2). Then a 30mm length of 5mm di- 
ameter heatshrink sleeving is slipped 
along the cable and over the other 
sleeves, and heated in turn to shrink 
it in place as well (step 3). 

Prepare the sensor's heatsink assem- 
bly by drilling two 3.5mm diameter 
holes on the centre line of the 50 x 
25mm aluminium plate, 18mm apart. 
The bottom of both holes should be 
countersunk to accept countersink- 
head screws passed up from under- 
neath. 

Next make the 30 x 10mm piece of 


NT -Band Code (196) - 


ellow purp A brown ne orown 
oranc ge wi hite brown brown 

| n ack brown br own r 
orange white black brow a 





oran ge orange black red brown 
brow wn black black red brown 
blue grey black brown brown 
ora r ge orange black brown brown 
orange black black brown brown 
red red | black brown brown 

blue grey black black brown 
yellow purple black black brown 
orange white black black brown 
brown black black black brown 
orange white black gold brown 
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1mm aluminium into a clamp piece, 
by bending its central 8mm section 
into a half-round shape to fit over the 
LM335Z body snugly. After this drill 
3.5mm holes in the flat ends of this 
clamp piece, 18mm apart again to 
match the holes in the larger plate. 

You should then be able to assemble 
the probe with the LM335Z clamped to 
the top of the plate flat side down, and 
the screws tightened down using M3 
nuts and star lockwashers (step 4). 

Complete the sensor assembly by 
fitting the 3.5mm mono jack plug to 
the other end of the two-core ribbon 
cable, connecting the red wire to the 
‘tip’ lug and the brown wire to the 
‘sleeve’ lug (step 5). 


. Setting it up 

There isn't much involved in setting 
up the thermostat for use. Balance 
trimpot VR2 can be set to the centre of 
its range, as shown in the photo. 

Then if you know the temperature 
you want to set the thermostat to main- 
tain, it's a matter of adjusting trimpot 
VR1 to produce the corresponding 
voltage level at pin 2 of IC1. 

This can be done by 'trial and error' 
once the project is finished and work- 
ing but if you have a digital multimeter 
it can also be done before the case is 
closed up (but before the mains cord is 
connected to the power, of course). 

If you want to do this, plug the 12V 
DC cable from your plug pack into 
CONZ2 at the back of the box but DO 
NOT plug the thermostat's power cord 
into a power point. ^ 

Connect the leads of your DMM (set 
to a low DC voltage range) between 
pins 2 and 4 of IC1. Read the voltage, 
which should be somewhere between 
2.75V and 3.05V. Now all you have to 
do is look up the voltage level for the 
temperature you want from the small 
graph in this article, and adjust VR1 
until the DMM reading changes to 
this value. 

After this you can dress the three 
power outlet wires so they allow the 
lid and outlet to be lowered down into 
the box, until the lid is sitting squarely 
on the top. 

Then the box assembly is com- 
pleted by fitting the four 16mm long 
self-tapping screws provided, to hold 
everything together. 

You might also want to fit the small 
rubber bungs to the screw holes after 
the screws are in place, to produce a 
neat result. 
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How to wire the sensor — step-by-step 
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30mm LENGTH 
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HEATSHRINK 


| 0 2 x 25mm 
LENGTHS OF 
2.5mm HEATSHRINK 


3-METRE LENGTH 
= OF 2CORE 


RIBBON CABLE | 


SUDE HEATSHRINK 
SLEEVES UP AND 
HEAT TO SHRINK 






SOLDER RIBBON CABLE WIRES 


FIT LARGER SLEEVE AND 
TO TEMP SENSOR LEADS 


HEAT TO SHRINK OVER 
ALL LEADS 








All that remains now is to mount 
the remote sensor inside the fridge or 
freezer cabinet, attaching its heatsink 
plate to the side of the cabinet using 
two short lengths of 'gaffer' tape. Some 
double-sided foam pads may also work 
but remember that the inside of the 
cabinet is often moist. 

Then you can run its ribbon cable 
outside, holding it down with further 
strips of gaffer tape so it will pass 
neatly under the rubber door seal when 
the door is closed. 

If you mount the thermostat box on 
the wall just behind the fridge/freezer, 
the plug on the end ofthe ribbon cable 
can be plugged into CON2 on the end 
of the box to complete the job. 

Now you can unplug the fridge/ 
freezer’s power cord from its origi- 
nal GPO (power point), and plug it 
instead into the outlet on the top 
of the thermostat. Then when you plug 
the thermostat’s own mains cord into 
the original GPO, the complete system 
will begin working. 

If you want to make sure that the 


M3 x 9mm LONG COUNTERSINK HEAD 
ITH STAR LOCKWASHERS 


SCREWS W 
5 ANDM3 NUTS 


CLAMP SENSOR ASSEMBLY FIT 3.5mm JACK PLUG TO 
4) TO 25 x 50mm ALUMINIUM OTHER END OF RIBBON 
HEATSINK PLATE CABLE (RED WIRE TO TIP) 













thermostat is holding the fridge/ 
freezer to the temperature you want, 
this can be done quite easily using a 
thermometer placed inside the cabinet 
for a while. 

Or you can monitor the sensor volt- 
age across the lugs of the ribbon cable 
plug, and verify that the voltage cycles 
up and down but is centred on the 
value for the desired temperature (as 
shown in the graph). 

If you need to adjust the average 
temperature up or down, this is done 
quite easily by adjusting trimpot VR1 
using a small screwdriver. That's the 
reason for the small hole in the left- 
hand end of the box. sc 


The development of this kit has 
been sponsored by Jaycar Elec- 


tronics, who now own the copyright. 
Kits for the project (Cat KC-5413) | 
should be available shortly after 
this article is published. 
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Want a really cheap voltmeter? Here’s how to 
adapt a VU meter that’s been scrounged from 


an old audio cassette deck. 


ECENTLY, IN THIS column, we’ve 
covered both a very cheap lead- 

acid battery charger (made from a 
plugpack and a resistor) and a variable 
output switchmode 12V power supply 
(made from a phone charger). 

In both cases, it's useful to also have 
a meter displaying voltage. In the case 
of the battery charger, a voltmeter lets 
you monitor the battery's voltage as it 
charges, while in the power supply, it 
lets you monitor the output voltage. 

There's a heap of other uses for a 
voltmeter as well — especially when 
you realise that this meter will cost 
you next to nothing. And it's easy to 
customise the scale and the voltage 
range over which the meter works. 

Want some more possible uses? 
Well, in a model railway layout, you 
could use the meter to display the 
voltage being fed to the lighting — but 
instead of having “volts” marked on 
the scale, you could have “dusk”, 
“night” and “day” ranges marked. 


Fig.1: a VU meter is a very 
sensitive instrument. It can 

be adapted to measure a wide 
variety of voltages by installing 
100kQ a variable resistor in 
series with the supply voltage. 
This allows you to easily adjust 
the Full Scale Deflection to 
match the peak voltage you need 
to measure. 
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Another use is in battery-powered 
equipment. Because the meter draws 
very little power, it could be used in 
many applications to permanently 
display the battery voltage. That way, 
you'll always know if you've got a bat- 
tery that's nearing the end of it charge 
(or its life). 


The Components 


You'll need only two components, 
as well as access to a computer, just 
about any image manipulation pro- 
gram, a scanner and a printer. You'll 
also temporarily need a plugpack, a 
10kQ pot and a multimeter and to do 
the calibration, you'll temporarily.) 

The two electronic components 
required are: (1) an analog VU meter 
from a discarded audio cassette deck; 
and (2) a 100kQ multi-turn trimpot, 
used here as a variable resistor. 

Old cassette decks with large illumi- 
nated VU meters turn up all the time 
in garage sales, at the tip and during 
kerbside collections. It is extremely 
rare for the VU meters to be dead, so 
you can be fairly safe in collecting any 
old cassette deck for this purpose. Try 
to obtain a deck that has two separate 
meters (one for each stereo channel), 
rather than one that has them com- 
bined into a single display. 

VU meters are typically moving 
coil voltmeters that have a very high 
sensitivity. This means that it takes 
very little voltage to move the needle 
across the full scale — typically, just 
0.3—0.4V. Their coil resistance is very 
high, being around 600-700Q. 

Plug these figures into Ohm’s Law 
(ie, I = V/R) and you'll find that the 
meter current is only about 0.5 milli- 
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Here a multi-turn trimpot has been 
used as the series variable resistor. 
This makes calibrating the meter easy. 


amps (0.5mA) for full-scale deflec- 
tion! 


If you need to measure a voltage that 
rises only to about 0.4V, all you need 
do is connect the meter straight across 
the supply. However, it’s much more 
likely that you’ll want to measure a 
peak voltage of 5V, 12V or even 24V. 
Fortunately, it’s very easy to decrease 
the sensitivity of the meter — just wire 
a variable resistor in series with the 
meter, as shown in Fig.1. 

But how do you make the scale 
match the readings you want the 
meter to show? Most VU meters use 
a non-linear movement - that is, the 
needle moves less for a given voltage 
increment at the top end of the scale 
than it does towards the bottom. This 
means that you can either position 
the markings closer together as you 
move up the meter scale or you can 
space the markings evenly and jump 
further between numbers. We chose 
to do the latter. 

You can use your PC and printer to 
make the new scale. You could scan 
in the original scale and modify it but 
in practice, it's best to start with the 
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scale from another instrument. The 
meters shown here use a scale that 
was originally scanned in from an 
old speedo. 

Once you have the arc and the in- 
crements, you can use the software 
to delete the numbers and any other 
markings you don’t want. That done, 
measure the width of the scale on the 
meter and then size the on-screen ver- 
sion to match this and print it out — ie, 
without any numbers on it, 

Next, carefully remove the original 
scale (most meters are held together 
with tape, with the scale glued in 
place) and temporarily place your 
"un-numbered" scale behind the 
pointer. 

To provide a variable calibration 
voltage, use the approach shown in 
Fig.2. This involves wiring a 10kQ 
potentiometer across the output of 
a discarded plugpack. By adjusting 
the pot, you can vary the calibration 
voltage from OV up to the maximum 
voltage provided by the plugpack. The 
multimeter is included so that you can 
measure the voltage being fed to the 
VU meter. 

So how do you perform the calibra- 
tion? First, adjust the 100kQ trimpot 
so that the most commonly read maxi- 
mum voltage is towards the end of the 
scale. After you’ve set this, don’t touch 
the trimpot again. 

Next, alter the input voltage, meas- 
ure it with the multimeter and work 
out what each of the other graduations 
on the modified meter scale should 
show. Be sure to round off the voltages 
to the nearest whole volt. For example, 
on one of the meters shown here, the 
scale goes: 4, 7, 11, 14, 18, 25, 34V. 

Once you’ve figured it all out, use 
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Hmm, “JE instruments” 
sounds like a good brand. When you 
make your own scales, you can put 
anything you like on them! 
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left is its modified brother, recalibrated and rescaled as a voltmeter reading up 


to 34V. 


MULTIMETER (VOLTS) 


your graphics software to put the 
numbers on the scale, along with any 
other writing you want. Finally, print 
it out on gloss paper, cut it to shape 
and stick it in place. 


Using the meter is as simple as 
connecting it (and its series 100kQ 


Fig.2: wiring a 
10kQ pot across a 
plugpack provides 
a variable voltage 
source, allowing 
you to calibrate 
the scale. The 
multimeter shows 
what the readings 
on the new meter 
scale should he. 





trimpot) across the voltage source that 
you want to monitor. Note that if the 
meter needs to be used at night, it's 
easy to illuminate the scale. In fact, 
the cassette deck that you scrounged 
the meter from probably also had a 
suitable bulb in it. Make sure that it 
has the correct voltage rating for your 
application though. 


Rat lt Before You Chuck It! 


Whenever you throw away an old TV (or 
VCR or washing machine or dishwasher 
or printer) do you always think that surely 
there must be some good salvageable 
components inside? Well, this column is 
for you! (And it's also for people without a 
lot of dough.) Each month we'll use bits 
and pieces sourced from discards, some- 
times in mini-projects and other times as 
an ideas smorgasbord. 

And you can contribute as well. If you 
have a use for specific parts which can 





easily be salvaged from goods commonly 
being thrown away, we'd love to hear from 
you. Perhaps you use the pressure switch 
from a washing machine to control a pump. 
Or maybe you have a use for the high- 
quality bearings from VCR heads. Or 
perhaps you've found how the guts of a 
cassette player can be easily turned into 
a metal detector. (Well, we made the last 
one up but you get the idea . . .) 

If you have some practical ideas, write 
in and tell us! 
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SERVICEMAN'S LOG 


Every storm has a silver lining 





There's no doubt about it — an electrical 
storm is good for business. But I never cease 
to be amazed at the sometimes seemingly 
random damage that occurs to a TV set. 


Mr Patrick brought in his dead NEC 
FS-68T90 (Daewoo CP-785A chassis) 
just after an electrical storm the night 
before. 

As usual, the fuse hadn’t blown and 
most of the set looked perfectly OK. 
Powering it up, everything seemed 
correct except for a low 5V rail. 

By disconnecting the circuits bit 
by bit, I soon found that the tuner 
(Philips) was drawing excess current 
due to an internal short. Replacing it 
removed this short and restored the 
5V rail. However, there was still no 
EHT because there was no horizontal 
drive waveform from the TDA9365 
jungle IC. 

The voltages all looked correct apart 
from the ones which were dependent 
on the line output stage working — even 
the crystal frequency was spot-on. 
However, the DC voltage on the I^C 
SCL clock pulse was low, with no data 


Items Covered This Month 


@ NEC FS-68T90 TV set (Dae- 
woo CP-785A chassis) 


e Sony TA-EX70 AV Centre 
Control Amplifier 


e Sony KP-EF41SN (RG-2 
chassis) projection TV 


€ Denon UDMBO stereo system 


€ Loewe 84-100 TV set (Q2100 
Chassis) 


® JNL5103 TV set 
e Sharp CX6N5 TV set 
è Blaupunkt IS70-33 TV set 
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activity showing on the CRO. 

Once again, by progressively discon- 
necting all the ICs the SCL pulse went 
to, the Sound Micron microprocessor 
IC601MSP3451D was determined to 
be the culprit. A new one restored al- 
most everything in the set, with good 
picture and sound. What still didn't 
work was the install menu and the 
service manual didn't give much of a 
clue on this. 

NEC Technical Support thankfully 
deduced that the set was locked into 
the “HOTEL” mode. This function is to 
protect hotel TV installations from the 
prying hands of inquisitive guests. To 
release it, you have to press "Delete", 
“Move”, “Skip” and “Operate”. 

Finally, to access the Service Made, 
you must first select program 91 and 
set “Sharpness” to minimum, then 
very quickly press “Red”, “Green” and 
“Menu” in turn, then “ОК”. 

In summary, it looked as though Mr 
Patrick’s TV had suffered a lightning 
strike via the outside aerial. This 
damaged the tuner, before sending a 
transient back up the SCL clock pulse 
line. Under the circumstances, it could 
have been much worse. 


Master tech! 


A very confident Mr Allen brought 
in his 1996 Sony TA-EX70 AV Centre 
Control Amplifier. Apparently, an ac- 
cident had caused heat to be applied 
to the front escutcheon, resulting in 
no display. 

He had already diagnosed the prob- 
lem and priced the parts required, 
namely the fluoro display and driver 
IC — IC551 (FL501). All he wanted was 
us (the dummies) to fit them — you 
know, the easy bit! 

The job was given to one of our 


new technicians who did a very pro- 
fessional job of replacing these parts. 
However, he was very disappointed to 
find that he still didn't have a display 
— especially as there wasn't much else 
in the circuit. 

The -28V and +5V rails were present 
and the CRO showed there was digital 
noise on the data line plus 5V on the 
reset line. As a result, it was decided 
that John, our very competent senior 
audio technician, would take a look at 
the problem. He too could see nothing 
wrong with the unit and suspected a 
“horrible” digital problem with the 
microprocessor. 

That was when one of our TV techni- 
cians said he would have a look. The 
others all dismissed him as a mere TV 
man — what could he possibly know 
about audio equipment? However, he 
surprised them all by fixing the prob- 
lem in five minutes flat! 

He deduced that despite no voltages 
being shown on the circuit of an 
equivalent model, the fluoro display 
filament voltage was low at 1.5V AC. 
In fact, he had expected it to read 
somewhere around 4-5V. 

In practice, this filament is fed via 
an unusual arrangement of four paral- 
lel resistors and one series capacitor 
in each leg from a mains transformer 
(T901). He found these on the interme- 
diate Main Board and could see that 
this board had become discoloured 
due to heat from these components. 

This in turn indicated that the 
two series 100uF 25V electrolytic 
capacitors (C971 & C972) had dried 
out, reducing their values to just 34JF 
and 8uF respectively. Replacing them 
increased the filament voltage and the 
fluoro resumed working. 

John was so impressed that he now 
calls my Teutonic friend “Master 
Tech”. God knows his ego doesn’t need 
this extra praise! 


Sony projection TV 


I have a problem with rear projec- ` 
tion TVs and that involves logistics. 
In the main, they are just too big, too 
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awkward and too difficult to repair in 
comfort — not to mention extremely 
expensive. Besides that, until just 
recently, I the picture was poor unless 
you were directly in front of the screen. 
Recently though, new technology has 
improved this out of sight. 

Nevertheless, you always need 
no less than two and possibly three 
people to move the item to a special 
trolley and to transport it. You then 
need a large bench to place it on, be- 
fore trying to disassemble it and reach 
impossible areas to make the necessary 
measurements. Add to these problems 
expensive and sometimes difficult-to- 
get service manuals and you can see 
why I’m hardly ever thrilled about 
servicing projection TVs. 

So having stated where I stand on 
these monsters, I also have to state 
that I unfortunately often get involved 
in servicing them. For example, just 
recently, my mechanic’s 1998 Sony 
KP-EF41SN (RG-2 chassis) carked 
it during yet another thunderstorm 
(they’re good for business, those thun- 
derstorms). 

Now it has come to my attention that 
some people like to whinge about how 
much TV techs charge but compared 









to mechanics (and plumbers), I reckon 
we're pretty tame! In fact, I was doing 
my best to earn a few “brownie points” 
for me and my wheels when I decided 
to take this project on. 

Anyway, this set’s power supply 
board G just wasn’t supplying the nec- 
essary volts. As a result, [removed the 
board and did some DC checks on what 
looked like a brand new module. 

The first thing I found was that 
fusible resistor R6033 (0.10, 1W) was 
open circuit. This feeds 292V to two 
pairs of FETs and Q6015 and Q6014 
(IRF1744G-LF SW) were both short 
circuit. I replaced these, along with 
the driver IC (IC6007, IR2112) and 20V 
zener diodes D6046 and D6047. 

For good measure, I also replaced 
C6030 (0.039uF 800V), as this often 
causes a "no-go" situation when it 
goes open circuit. 

In order to test it on the bench, you 
have to bypass the mains power switch 
by connecting pin 4 of plug CN6006-1 
to pin 5 of plug CN6007-1 (be careful). 
Then, to turn it on, you have to apply 
7V from pin 1 of plug CN6008 to pin 3 
(Power Control). I used a 100W globe 
on the +135V rail and pins 1 & 2 of 
CN6011 for ground. 

Everything else checked out OK 
so I refitted the module and prayed 
before switching on. Fortunately, eve- 
rything was “cool” — that was all that 
was wrong and the set now worked 
flawlessly. 
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Want cheap, really| 
bright LEDs? | 


We have the best value, brightest LEDs 
available in Australia! Check these out: 


Luxeon 1, 3 and 5 watt 
All colours available, with 
or without attached 
optics, as low as 

$10 each 


Low-cost 1 watt 
Like the Luxeons, but much lower cost. 


* Red, amber, green, blue 

and white: Just $6 each! 45% 
Lumileds Superflux Wo | 
These are 7.6mm square and can be | 
driven at up to 50mA continuously. 
¢Red and amber: $2 each 


* Blue, green and cyan: $3 each 








Asian Superflux 

Same as above, but much 
lower cost. 

• Red and amber: Just 50 cents each! |. 
* Blue, green, aqua and white: $1 each. 


Go to www.ata.org.au or call 
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2 А 1999 Loewe 


CAME IN WITH NO PICTURE, 
NO SOUND & PULSATING 


I wish I could say the same about 
my car. 


Denon stereo unit 


We repair quite a few Denons and 
see a lot of UDM50 stereos with CD 
problems — in particular, the 3-tray 
stacker which can easily go out of 
alignment and jump a tooth, thus caus- 
ing the microprocessor to shut it down. 
This is normally caused by rough treat- 
ment; eg, if the unit it bumped. 

Recently, Mr Riley brought in his 
UDMS50, complaining that it wasn’t 
working and that the display was 
showing a “MEC ERROR”. We began 
by stripping the unit down on the 
bench and switching it on. Normally, 
if it is out of alignment, you can see 
the loading motor attempt to go in 
and out in a sequence, before closing 
down. However, in this case, nothing 
was happening at all and yet the tray 
appeared to be perfectly aligned. 

Next, the voltages to the mechanism 
were Checked and found to be all over 
the place. The reason for this was easy 
to diagnose — there was no earth path 
running to it. The 16-way flexible cable 
had cracked and hard wiring an extra 
ground lead fixed the problem. 

The now working set was demon- 
strated to Mr Riley when he picked it 
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up but when he got it home, it had ex- 
actly the same fault and so he brought 
it back immediately. This time, the 
fault was mostly ours as we had left a 
CD in one ofthe trays and when it was 
transported, the CD jammed in tray 1. 
It was a 5-minute job to release it and 
explain it all to Mr Riley. He accepted 
this gracefully and off he went. 

But that wasn't the end of it. One 
week later, he complained again that 
there was a "MEC ERROR" but now 
only on Disc Tray 3. We (stupidly) 
said this might be due to a warped 
tray, although this was unlikely as last 
time it was an electrical problem and 
not a mechanical one. 

Mr Riley brought it in again and this 
time the tray was out of alignment. We 
stripped it down and realigned the 
slipped tooth but could find nothing 
wrong. The tray wasn't warped and we 
suspected that Mr Riley had lost his 
temper with it and banged it, causing 
the problem. 

He demanded we put in a new tray 
as he was now convinced that it was 
warped but in fact it wasn't. He was 
shown it working again but was some- 
what disappointed that we hadn't put 
in a new tray (worth $41 plus labour) 
for free. 

Of course, if the unit had had this 


problem to begin with, we would have 
replaced it and charged accordingly in 
the first instance. However, it wasn't 
anything to do with the electronic 
problem we had already fixed. In any 
event, we haven't heard from Mr Riley 
for the last three months, so hopefully 
that's the end of the matter. 


Loewe TV set 


A 1999 Loewe 84-100 (Q2100 Chas- 
sis) came in with the no picture and 
no sound. 

It was also pulsating so I checked all 
seven secondary rails from the power 
supply for shorts. I was expecting 
the line output transistor (Q534) on 
the +145V rail to be faulty but it was 
OK. However, the 29V rail (U29) was 
shorted and this supplies IC 1594, the 
east-west amplifier. 

This IC is a TDA8030 (=L165), a 
common audio output device. It was 
replaced and the set burst into life but 
there was no east-west control. I then 
found that resistor R593 (1.5Q) from 
the output to the east-west modulator 
circuit had been destroyed, so this too 
was replaced. 

Unfortunately, when it was switched 
on again, the set reverted to pulsating 
and IC 1594 and R593 were again de- 
stroyed. I checked the whole circuit 
out again and “blew up” another set 
of parts before I woke up to the fact 
that the horizontal deflection yoke was 
short circuit. 

A faulty deflection yoke is often the 
death knell of a TV set, as they are 
usually only sold as part of the picture 
tube, which often costs more than the 
entire set. In this instance, though, the 
yoke was sold as a separate spare part 
but it is now no longer available. 

And so that was the end of the matter 
and the Loewe went to that great big 
TV graveyard in the sky. 

Other problems I have encountered 
with this chassis include ceramic ca- 
pacitor C534 (2.7nF) which is across 
the collector-emitter of the line output 
transistor. L3366 (4.74H) and R3366 
(100Q) also cause problems. When 
these parts fail,+210V is applied to 
the CRT socket RGB output ICs and 
the set briefly displays a bright white 
raster with retrace lines before shut- 
ting down. 


Why fix an old set? 


I am still seeing a few JNL televi- 
sions, even though the company that 
imported them has disappeared. But 
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what amazes me is that some people 
are quite prepared to pay a motza to 
get their old sets fixed, despite new 
ones being so cheap. 

The JNL5103 is a 51cm AV stereo 
TV that’s broadly based on a Sanyo A3 
chassis and isn't a bad little performer 
for such a cheap model. The oneI have 
just had in belonged to Mrs Jones and 
was dead. It had been behaving errati- 
cally for quite a while, being difficult 
to switch on and making noises in the 
speakers on standby. 

When I opened it up, I found that 
most of the electrolytics (C559, C562, 
C563, C5332, C537) in the secondary 
of the switchmode power supply had 
swollen, indicating that the regulation 
had failed. Furthermore, both sound 
ICs had failed (N701, N711 AN5265/ 
CD5265CS), as well as fusible resistor 
R910 (1090). 

I replaced these parts and as in the 
Sanyo sets, I also replaced the preset 
110V potentiometer R551. That’s be- 
cause these presets tend to crack and 
make intermittent poor contact with 
the rivets to the legs. I also replaced 
R555 and R556 (both 47kQ) and R554 
(150kQ), as I have had these go high 
in Sanyo sets. 
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Thinking everything was sweet now, 
I left the set switched on for a soak test. 
It went perfectly all day, so I switched 
it off to standby for the night. The next 
day I was surprised to discover that it 
wouldn’t switch on. 

Looking inside, I was horrified to 
see that some of the new electrolytics 
I had just fitted had blown up and 
the sound ICs and resistor had failed 
again. (Actually, to be factual, only 
one IC at a time goes short circuit, 
protecting the other by blowing the 
fusible resistor). 

OK, I had missed the problem the 
previous day — the set was working 
fine when fully on but was failing in 
standby mode due to the increased 
voltage. 

This time I also replaced V551 
(2SC949), D551 (a 6.2V zener) and 
optocoupler VD525 (PC8176). I then 
left it on standby, with a DVM moni- 
toring the 110V rail. Within an hour, 
it suddenly started to rise sharply to 
over 200V. 

Fortunately, I was there to promptly 
switch the set off, before any damage 
occurred. Well, at last I had actually 
seen the fault happen but as I had al- 
ready replaced nearly all the feedback 


High-quality single cell chargers. 
with independent channels. Charge 
any combination of NiCd & NiMH 

__ AA and AAA cells ^ 


circuitry, I was running out of ideas. 

I concentrated my efforts on the 
switchmode power supply and ap- 
plied heat from a hairdryer, followed 
by freezing, to track down any sensi- 
tive components. Finally, I found 
that transistor V511 (2SA1015) was 
responding to this treatment and was 
very slightly leaky. This transistor is in 
the error detection circuit in the power 
supply and replacing it and leaving the 
set on soak test for a very, very long 
time confirmed my diagnosis. 

To protect the audio ICs from blow- 
ing up again, I fitted a 24V zener after 
the fusible resistor on the 19V rail. If 
there are any further problems, the fu- 
sible resistor should now blow before 
the ICs are damaged. 


A sharp diagnosis 

Mr Colcraft is an old-age pensioner 
who owns a Sharp CX6N5 TV set 
which is only a few years old. The 
set was dead and he wanted a house 
call. I agreed to go but I have to admit 
that I was rather anxious about how to 
approach a set I had never seen before 
without a circuit diagram. 

Fortunately, I soon got the hang of 
the thing. Power was arriving into the 
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IT HAD BEEN BEHAVING- ERRATICALLY ~ DIFFICULT 
TO SWITCH ON AND MAKING NOISES IN THE 
SPEAKERS ON STANDBY 


switchmode power supply but nothing 
was coming out of the secondaries. 
There were no measurable short cir- 
cuits on the supply rails and the line 
output transistor was OK. The standby 
LED wasn’t on but there was 330V on 
the main electrolytic filter capacitor. 

Nothing was pulsating, so it looked 
to me that the start-up circuitry was 
faulty. I then noticed a small 1.8MQ 
resistor (R5701) from the bridge rec- 
tifier to the +330V rail which looked 
suspicious. I measured it to find it 
gone very high in value. Replacing it 
with a high-voltage 0.5W resistor fixed 
the fault, much to my relief — I really 
didn't want to take the set back to the 
workshop. 


Blaupunkt 


Mr Forsythe was persuaded to 
bring his 1997 66cm Blaupunkt 
1570-33 VT PIP(FM310.32 = Grundig 
CUC5 360 chassis) into the workshop, 
as I couldn’t see myself solving what 
was an extremely intermittent sound 
problem in his home. 

It was just as well, as the fault didn’t 
show until after three days of continu- 
ous running. When it did, it could be 
persuaded to return if you turned the 
volume up but not down. 

I started by looking for dry joints 
but the only significant one I could 
find was on one of the deflection plug 
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pins. Heating and freezing the audio 
output IC made no difference and all 
the supply rails checked out OK. 

The fault seemed to be on the IF 
module (29504-102.70c) which carries 
the TDA6610 (IC2250 stereo decoder 
IC. Tunsoldered the IC and fitted an IC 
socket and the set then started to work 
and wouldn't fault again. 

The remote also didn't work and 
after I eventually managed to get the 
case apart, I found that this was due 
to a broken ceramic crystal leg. 

When I quoted Mr Forsythe, I was 
surprised when he decided not to go 
ahead with it, especially as the set cost 
about $2000 eight years ago (this mod- 
el has picture in picture and teletext). 
Instead he decided to use a powered 
loudspeaker set (as used with PCs) 
connected to his VCR for sound. 

I guess it takes all sorts. 


Older sets not wanted 


I still repair older sets when their 
owners beg me but I don't encour- 
age it. A decade is good value for the 
amount of entertainment people get 
out oftheir tellys - much cheaper than 
reading books. 

I often hear "I have had this set for 
30 years and it is has NEVER bro- 
ken down". My response to that is 
"PLEASE show itto me", asI have nev- 
er seen ONE yet. The fact is, peoples' 


memories are just not that good. 

] remember 20 years ago when the 
National Manager of AWA/Thorn ad- 
dressed a technical meeting of TETIA 
(Television and Electrical Technicians 
Institute of Australia) in Sydney and 
he started by saying “Gentlemen, you 
are all out of a job. These new Mitsubi- 
shi TVs just won't break down". 

Well, compared to their previous 
TCE-designed 3K5 (3504) and later 
4KA chassis, that might have seemed 
a sure bet but even so, Mitsubishi sets 
have given me steady work (as have all 
other brands, bless them) and helped 
pay the bills for the last 20 years. And 
they were excellent sets, well designed 
and built. 

The set I was asked to fix was a 
Philips 28GR6781/75R usinga G111.3 
chassis of the early 1990s. It was dead 
but pulsating and after a while showed 
a dull intermittent blob/line in the 
centre of the screen. 

To all intents and purposes it looked 
to me like dry joints or the flyback 
transformer and/or possibly a vertical 
timebase fault dragging the horizontal 
output down. When I removed the 
chassis and after measuring and mak- 
ing sure the +320V main reservoir 
capacitor was discharged, I resoldered 
a number of rather dry joints to the fly- 
back transformer, the deflection yok 
and the East-West transformer. 

I could “smell the fish” from the 
leaking 1500uF 35V electrolytic cap- 
acitors, so [replaced them and checked 
for corrosion damage but the fault per- 
sisted. By shorting out the base-emit- 
ter junction of the horizontal output 
transistor and hanging a 150W globe 
on the collector, I could see that the 
+140V rail was steady. I disconnected 
the SCR crowbar and tried a new 
EEPROM, then changed the flyback 
transformer — all to no avail. 

I retraced my steps and tried a 
60W globe instead of the impromptu 
150W globe I had used before. This 
time, the globe was pulsating and the 
voltage on the analog meter showed 
it was bit high. I could get it to stop 
pulsating by turning down the 140V 
B+ control but the voltage was still a 
touch too high. 

Finally, I located a small 75kQ re- 
sistor feeding back from the 140V rail 
to the control circuitry that had gone 
high resistance. Replacing this resis- 
tor and then resetting the B+ control 
back to where it was fixed all of the 
symptoms. sc 
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fave you decided to generate 
H: power yourself? It’s be- 
coming more and more popular 
these days, especially as politicians 
keep making noises about soaring 
energy prices — and alternative energy 
generation equipment keeps getting 
cheaper and cheaper. 

For most people, the choice is solar 
or wind generation. Not too many peo- 
ple have a sufficiently reliable stream 
running through their back yard; even 
less would be allowed to dam it to 
get the head required. And then what 
happens in a drought? 

Solar is practical pretty much any- 
ware the sun shines, as long as there is 
a large enough area with a good solar 
exposure. However, it is still relatively 
expensive and we understand gov- 
ernment subsidies have now all but 
disappeared. 

We looked at the economics of solar 
power in some detail — and generated 
some heat ourselves — back in March 
2002. 

Unfortunately, wind generation is 
not exactly suitable for the quarter-acre 
block in the suburbs. 

Uninformed (dare we say ignorant?) 
councils don't like the idea of towers 
being erected in the back yard nor do 
they like those big spinning things 
which can upset the neighbours. 

But for anyone in a windy area in 
the sticks, especially those off the 
electricity grid, generating your own 
power from the wind is most definitely 
a practical solution these days. 

In fact, we described just how to do 
that yourself using a modified washing 
machine motor in a series of articles 
between December 2004 and March 
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2005 (back issues of these or the March 
2002 issue of SILICON CHIP are available 
at $8.80 each inc GST and p&p). 

In addition, several suppliers now 
have efficient, effective wind gen- 
eration kits available. While, say, 250- 
500W doesn’t sound all that much, 
if you are in a relatively constantly 
windy area, that is certainly enough to 
keep your batteries charged and give 
you power when you want it. 


Aaah, the batteries! 


It’s often the last thing would-be 
alternative energy generators think 
about. After all, actual generation is 
the most important part of the equa- 
tion, right? 

Yes... and no! Sure, you need to 
be able to capture nature's energy but 
what do you do with it once captured? 
Unless you have some means of storing 
that energy — ie, batteries — it won't be 
available when you want to use it. So 
itis lost - and a Jot of that money you 
have spent is just wasted. 

But you can't just chuck any old bat- 
tery, such as a car battery, into the sys- 
tem and expect it to work properly. 

For a start, you need batteries de- 
signed to operate with deep discharge 
and charge cycles. You're probably 
going to need more than one battery, 
especially if you run a system deliver- 
ing more than the “usual” 12V (and for 
best efficiency, you should). 

Deep discharge batteries are avail- 
able — in fact, most manufacturers now 
make batteries specifically intended 
for alternative energy/energy storage 
applications. But they are expensive 
— much more so than the produced-in- 
their-millions automotive batteries. 


(Car batteries are designed for a 
short, high current discharge which 
does not upset them too much, as long 
as they are recharged immediately 
— which of course they are, from the 
car's alternator. Start deep discharg- 
ing a car battery and its life will be 
measured in weeks, not years, as they 
normally are.) 

The other thing that upsets batter- 
ies, of any description, is incorrect 
charging. Sometimes it is insufficient 
charging but more often than not it's 
over-charging. 

When a battery is over-charged, it 
heats up. Its electrolyte evaporates 
(sometimes, it actually boils away) 
and you're left with a large, unattrac- 
tive paper weight, permanently and 
terminally damaged. 

When you have spent hundreds 
(perhaps even thousands) of dollars 
on storage batteries for an alternative 
energy system, that hurts. It's enough 
to make you cry! 


Our regulator 


That's where this little circuit comes 
in. It simply won't let your batteries be 
overcharged. Once they reach the fully 
charged state, it switches incoming 
current into a dummy load (or several 
dummy loads if you wish). 

While in the prototype shown here 
the heat generated is simply vented to 
air (with fan assistance) there is nothing 
to stop you using that otherwise wasted 
energy to, say, heat water. Depending 
on how much energy is dumped into 
the dummy load, you may not get too 
much of a temperature rise in the tank 
—but any increase is good and it’s much 
better than wasting the energy. 





Here’s the shunt regulator, mounted in a junk case with dummy loads and cooling fan. It’s just one possible arrangement. 
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SHUNT REGULATOR 





We’ll look at the dummy load (ac- 
tually made with wire jug elements) 
shortly. 

At the heart of this circuit is a 5V 
voltage regulator (IC1, an L4949). Its 
claim to fame is that it has a very low 
dropout voltage but also has additional 
functions such as power-on reset and 
input voltage sense. 

In this design the voltage-sensing 
comparator section and the 5V regula- 
tor are used. 

The system voltage is sensed via the 
voltage divider across the supply/bat- 
teries with VR1 adjusting the exact 
voltage as required. (The top two resis- 
tors are only used for 24V systems). 

When the voltage at the wiper of VR1 
(and therefore pin 2, the input voltage 
sensor of IC1) falls below 1.24V, the 
open-collector output (pin 7) is inter- 
nally pulled to OV. Therefore the 10uF 
capacitor charges to 5V via the 1kQ 
resistor between it and pin 7. 

This presents a logic “0” to the input 
pins of both of the Schmitt NAND gates 
IC2a and IC2b, resulting in a logic “1” 
at both their outputs. IC2c, another 
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The circuit mainly consists of a 5V regulator/comparator, some NAND gates and MOSFETS which switch in dummy loads. 


Schmitt NAND gate, has its inputs 
connected to IC2a's output, so it has 
a logic "0" at its output. 

This turns Q3 off, which turns Q4 
on, resulting in a low voltage at the 
gate of MOSFETS 2, 3, 4 and 5. There- 
fore they remain off, which means no 
current can flow through the dummy 
loads. 

When the batteries are fully charged, 
the voltage at Pin2 of IC1 will rise 
above 1.24V, so the opposite of what 
is detailed above occurs: IC2a and 
IC2b's outputs go low, IC2c's output 
goes high, turning on Q3 and turning 
off Q4. The MOSFETs now have gate 
voltage and are thus turned hard on, 
resulting in current flow through the 
dummy loads. 

The circuit remains in this state 
until the battery voltage falls below 
your pre-set trip point. 

There are several other components 
in the circuit which we haven’t con- 
sidered yet. We mentioned IC2b but 
nothing after it. When its output goes 
high, the 100uF capacitor at the input 
to IC2d discharges via the 10kQ resis- 
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tor and the forward-biased D1. IC2d’s 
inputs are therefore low, resulting in its 
output being high. This provides gate 
voltage for MOSFET 1 which in turn 
switches on and allows a 12V or 24V 
fan to run, cooling the dummy loads. 
This is done so that the fan itself 
doesn't draw power from the batteries 
when it is not required. While only a 
small drain (most fans of this type are 
«100mA) it would be constant and 
therefore would be wasteful of power. 
Note too that the fan is only required 
if you are not doing anything else with 
the heat from the dummy load(s). 


Regulator’s regulator 


Transistors Q1 and Q2, in conjunc- 
tion with zener diode ZD1 form a 
simple 13.8V voltage regulator for IC1, 
which has a maximum supply of 28V. 
It is quite possible that this limit would 
be exceeded in a 24V system so the 
low-cost regulator is included. 

On a 12V system the voltage regula- 
tor isn't required because this circuit 
keeps the battery voltage within safe 
levels (the supply to IC1 pin 1 would 
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Component overlay with the same-size photograph below. The link is 
only required for 12V operation and can be a resistor lead offcut. 


simply be about 1.2V less than the battery 
voltage). However, ifthe battery voltage goes 
above 15.2V, the regulator comes into action 
supplying 13.8V to the IC. 

Finally, the two LEDs (LED1 and LED2) 
operate as part of the IC2 gate circuits to 
indicate charging and charged states respec- 
tively. While on the prototype these LEDs 
were mounted on the PC board, they would 
normally be extended out to a panel. 


Hysteresis 

As we said before, VR1 sets the exact trip 
point at which the regulator comes into 
play. While it is normal practice to set a car 





1 PC board, 98 x 47mm, coded K222 

2 3-way PC board mounting terminal blocks 

1 2-way PC board mounting terminal block 

4 3.5Q dummy load (see text) 

1 12V (or 24V) fan (optional — see text) 

Heavy duty red & black hookup wire for connection to 
battery 


Semiconductors 
2N5551 NPN transistors (Q1 -Q4) 
SDP55NO3L power М IOSF = eal 


4093 quad Schmitt ‘trigger NAND gate 
5mm red LED (LED1 ath 


) 
5mm green LED (LED 2) 


Capacitors 

2 100uF 33V PC mounting electrolytics 
1 10uF 33V PC mounting electrolytic 

1 12nF (0.0124 F) polyester 

1 22nF polyester 


Resistors (0.25W, 5%) 

1 1MQ 2 120kO0 
1 47kQ 2 22kQ 
2 10kQ 1 6.8kQ 


2 100kQ 
3 12kQ 
2 1kQ2 
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regulator to deliver 13.8V, it appears that it 
is normal to set a storage system to a float 
charge of about 15V. 

The circuit has in-built hysteresis so that 
it doesn’t continually “hunt” around that 
15V figure. Only when the battery voltage 
drops to about 14V (ie, about 1V below the 
trip point) will the circuit turn off and the 
load be disconnected. 


Construction 


There’s not much to the assembly. As usual, 
start with the lowest-profile components 
(resistors, diodes) and then move onto the 
capacitors, transistors and MOSFETs and 
finally the ICs. Check resistor values with a 
digital multimeter if you aren’t sure of their 
values. If you are using IC sockets, make sure you get the 
notch the right way around! 

Use a resistor lead offcut to form the 12V link, if needed. 
The final components to be soldered in are the terminal 
blocks, the potentiometer and the LEDs. As we mentioned 
before, the LEDs would normally be mounted off the PC 
board — use some thin hookup wire or rainbow cable to 
make flying leads — but watch the polarity! 


The dummy load(s) 

The Oatley Electronics kit does not contain any dummy 
loads — because each installation is different, these are left 
up to you. 

The SDP55NO3L MOSFETS provided have an "on" re- 
sistance of around 11mQ and a current rating of 50A. For 
a dissipation of 0.5W in the MOSFET, a current of 7A can 
be passed without a heatsink. 

Ifa small (eg, clip-on) heatsink is provided, the power can 
be more; with a decent heatsink much more. However, you 
would soon start to run into problems with the thickness 
of the PC board tracks, even if solder-coated. 

We have specified the dummy loads to have a resistance 
of 3.5Q. While you can buy high power resistors of this 
type, a much cheaper (and in fact better) alternative is to 
make your own from electric jug elements. 

These consist of a coil of coiled resistance wire, wound 
on a ceramic former. In their 240V electric jug incarnation, 
they have a DC (cold) resistance of about 34Q. Naturally, 
we need a lot less than that in a 12V or 24V system. 

The elements we used were "Phoenix" brand, cat no EJ2, 
as found in most hardware stores and supermarkets. Oatley 
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A possible arrangement for the dummy loads — note the fan 
blowing cold air across them. The coils here have not been 
straightened nor doubled (as explained in the text). 


Electronics will also have these available for $2.50 each 
(probably cheaper than you can find elsewhere!). 

Even though the photos show coiled coils, you don't 
need them, so remove the wire and stretch it out until it is 
straight. Twist the two ends of the wire together and find 
the midpoint. 

Using an electric drill on a slow speed, twist the two 
lengths of wire together over their entire length. Simply 
grip the two loose ends in the drill chuck, hold the oppo- 
site end firmly (a vyce is a good idea!) and hold the length 
reasonably taught as you turn the drill on. A couple of short 
bursts will twist the strands together nicely. 

As you halved the original 34Q wire, that means each 
strand is about 17Q, Now twisted together, those strands 
are effectively two resistors in parallel, so the length of 
wire is now about 8.50. 

You need a bit less than half that length to get to around 
3.50. Connect one multimeter lead to one end of the wire 
and simply drag the probe along the wire until it reads 3.5Q. 
Add, say, 20cm to this to allow for terminations. 

Wind this length back on to the ceramic former and ter- 
minate it under the screw terminals. Check again that you 
have about 3.5Q (it doesn’t need to be spot on). 

As we mentioned before, it’s ashame to waste the energy 
you've generated so if you can, immerse the dummy load(s) 
in your hot water tank to use the energy there. 

Otherwise connect a suitable fan to the fan terminals on 
the PC board so that the heat is removed from the system. 


Setup 

All you need to do is monitor your battery voltage on 
charge and adjust VR1 so that the regulator kicks in when 
the battery voltage reaches the required maximum (usually 
15V). Keep monitoring the voltage while the battery dis- 
charges and ensure that when it reaches 14V the regulator 
switches off. 

Our photograph shows four dummy loads mounted in 
a surplus steel case which conveniently had a 12V fan al- 
ready fitted. A gutted, dead, computer power supply case 
(but keep its 12V fan) would also be ideal. 

We cut most of the mounting wires off the four modified 
jug elements and bent those wires out 90? to allow them to 
be mounted in a pair of 7-way mains terminal blocks (each 
second terminal used). 

These blocks were themselves mounted in the case to 
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allow maximum airflow from the fan. Of course, this is all 
academic if you decide to use the dummy loads as water 
heating elements in their own right! 


24V systems 


We've described operation for a 12V system but 24V 
systems are probably more common than 12V. The reason 
is simple: higher voltage equals lower current; lower cur- 
rent equals less line losses. In fact, 48V systems are not at 
all uncommon; beyond this you are starting to get into the 
“danger Will Robinson!” area, especially for the handyman 
with little technical background. 

Like it or not, that’s precisely the sort of person who 
is most likely to be building an alternative energy power 
system! 

Construction and setup are the same for 24V systems as 
for 12V, with the exception of the “12V” link. This time, 
though, you'd be looking for a kick-in at about 28V and a 
dropout 1V less. SC 


EP p 


This Ое маѕ оаа а еа by Oatley Electronics, who 
retain the copyright and PC board d design copyright. 


| Complete kits (with af Oe oard components but no 


Oatley Electronics, PO 


dummy loads) are available fr 
Box 89, Oatley, NSW 22 23 Tel 02 9584 3563, Fax [02] 
9584 3561, website www.o tle e.com) for $26.00 inc. 
GST, plus P&P. 

Phoenix jug elements are available at $2.50 each. 
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Interesting circuit ideas which we have checked but not built and tested. Contributions from 


Solar hot water 


| controller 


This circuit functions as a control 
unit in a solar hot water system 
(HWS). The temperature at the top 
of the panels is compared with 
that in the tank and when the Sun 
shines brightly enough, the pump 
is switched on. Water continues to 
circulate through the panels for as 
longas the temperature in the panels 
is greater than that in the tank. 

Note that most solar hot water sys- 
tems don't require a circulator pump 
as the panels are mounted below the 
tank and the natural thermo-siphon 
effect is relied upon to circulate the 
water. However, in situations where 
it is more cost-effective to have the 
panels at the same level or higher 
than the tank, a circulator pump 
is required, hence the impetus for 
this design. 

The circuit includes an anti-freeze 
feature that starts the pump when 
the water temperature in the lower 
panel drops below 4°C. With the 
addition of a digital panel meter, it 
can also be used to monitor water 
temperature in multiple locations 
around the system. 

A series of LM335s (TS1-TS6) 
are used as temperature sensors. 
Controller operation is based around 
sensors TS1 and TS2, which meas- 
ure the temperature in the tank and 
top of the second panel. One element 
of an LM339 quad comparator (IC1b) 
compares the voltages from these 
two sensors. A higher voltage on 
the inverting input (pin 6) than the 
non-inverting input (pin 7) signals 
a higher panel temperature. This 
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causes the output of the comparator 
to swing low, switching on Q1 and 
energising the relay (RLY1). This in 
turn applies power to the pump. A 
2.2MQ resistor affords some positive 
feedback around IC1b, ensuring jit- 
ter-free relay switching. 

A second comparator (IC1a) in 
the package is used to monitor the 
temperature in the bottom of the 
first panel for the anti-freeze func- 
tion. The inverting input (pin 4) is 
supplied with a 2.77V reference, 
whereas the non-inverting input is 
connected to TS3. As these sensors 
are calibrated directly in °K, they 
have an output of +2.73V at O°C. 
Therefore, once the water in the 
panel drops to below 4°C (2.77V), 
the voltage at the non-inverting in- 
put will be less than the reference 
voltage and the comparator output 
swings low. This forward-biases D3 
and switches on Q1, again energising 
the relay and starting the pump. 

A third comparator in the package 
(IC1c) is used to provide indication 
that the anti-freeze function has been 
activated (apart from the fact that 
the panels aren't frozen!). If IC1a's 
output goes low, the non-inverting 
input (pin 9) is pulled lower than 
the inverting input (pin 8) and its 
output goes low, turning on LED1. 
At the same time, current is drawn 
through the base of Q2, turning it 
on and providing positive feedback 
via the 100kQ resistor to the invert- 
ing input. This causes the output 
to remain latched in the on (low) 
state, keeping the “anti-freeze” LED 
illuminated even after the pump 
has been switched off. To reset the 
circuit, switch S2 must be pressed, 
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overriding the positive feedback 
from the comparator’s output. 

A digital panel meter (DPM) 
provides a convenient means of 
displaying water temperature at vari- 
ous points in the system. As well as 
the three sensors mentioned above, 
the author added three more sen- 
sors (TS4-TS6) just for monitoring 
purposes. The output from any of 
these sensors can be displayed on 
the DPM with the aid of a 6-posi- 
tion rotary switch (S1). The series 
chokes (L1-L6) and 100nF shunt 
capacitors are included to filter out 
RF interference, necessary because 
the controller is situated close to a 
ham radio antenna. 

In order to read degrees Celsius 
directly, the negative input of the 
DPM is offset with a 2.73V refer- 
ence, corresponding to 0?C. This 
voltage originates from a REF50Z 
temperature-compensated precision 
reference. The 5V output from the 
reference (REF1) is divided down by 
trimpot VR1 anda string of resistors. 
The trimpot should be adjusted for 
precisely 2.73V between the nega- 
tive input of the DPM and ground. 
If readout accuracy is non-critical, 
then REF1 can be replaced with a 
(cheaper) 5.1V zener diode. 

As shown, the circuit is powered 
from a small 24V centre-tapped 
transformer, with regulator REG1 
giving a stabilised +12V output. 
Take care to ensure that all 240VAC 
wiring is properly terminated and 
insulated. The project can be be 
housed in a plastic instrument case 
that’s protected from the elements. 

Keith Gooley, VK50Q 

via email. 











siliconchip.com.au 











SSM 
TINVd 


1Sv3 
194% 


Мошо) 
| NV 


WOU | 
с муй | 





d3l3U 13484 
7841910 





‘AByar B era ашп e poguos umy ur qoM or2)]I-e1)] S10je1eduioo Áq pa1ojruour a1e sindino 112Q T, 's(oued snorreA aq pue yue} 
ay] ur sanje1odure) aq 10jruour oj (9SL-TS.L.) s10suas a1nye.raduro) c££JA'T JO sat1os e sasn 1o[[o.rjuo2 зәјем jot[ Xepos au Јо пэл aur 





Woy 





| | | 
+ 
| 44001 


Ба. j : - | ' а == 4 
(Бәр 0б} ДЄ + X4'€ | ris | 
каж Wt | [NS 
О +- | Ino N 


Ag | + | ЖИ ла суу 
184 LOJA 


40000000 


— 1 = 





67 


JUNE 2005 


siliconchip.com.au 





Cireult Notebook — Continued 







Two basic motor 


speed controllers 


Here are two simple 12V DC 
motor speed controllers that can 
be built for just a few dollars. They 
exploit the fact that the rotational 
speed of a DC motor is directly 
proportional to the mean value of 
its supply voltage. 

The first circuit shows how vari- 
able voltage speed control can be 
obtained via a potentiometer (VR1) 
and compound emitter follower (Q1 
& Q2). With this arrangement, the 
motor’s DC voltage can be varied 
from OV to about 12V. 

This type of circuit gives good 
speed control and self-regulation 
at medium to high speeds but very $1, 
poor low-speed control and slow Ic1: 40018 7 | | 
starts. 

The second circuit uses a switch- 
mode technique to vary motor 
speed. Here a quad NOR gate (IC1) 
acts as a 50Hz astable multivibrator 
that generates a rectangular output. 
The mark-space ratio of the rectan- 
gular waveform is fully variable 
from 20:1 to 1:20 via potentiome- 
ter VR1. 

The output from the multivi- 
brator drives the base of Q1, which 
in turn drives Q2 and the motor. 
The motor’s mean supply voltage 
(integrated over a 50Hz period) is 


2N3053 


OV 


Fig.1: a very simple motor speed controller based on a compound emitter 
follower (Q1 & Q2). 





01, 02: 134148 


8 12 
pi» 
| ICle | IC1d 


thus fully variable with VR1 but is À K 

applied in the form of high-energy 1N4148 

“pulses” with peak values of about 
A K 


12V. 
This type of circuit gives excel- 
lent full-range speed control and 











Fig.2: this slightly more complicated circuit gives better low speed control 
and higher torque. 


gives high motor torque, even at 
very low speeds. Its degree of speed on an appropriate heatsink. 
Ravi Sumithraarachchi, 


Colombo, Sri Lanka. ($50) 


Note that for most applications, 
the power transistor (Q2) in both 
circuits will need to be mounted 


self-regulation is proportional to the 
mean value of the applied voltage. 





As you can see, we pay good money for each of the “Circuit Notebook” 
contributions published in SILICON CHIP. But there’s an even better 
reason to send in your circuit idea: each month, the best contri- 
bution published will win a superb Peak Atlas LCR Meter valued at 
$195.00. So don’t keep that brilliant circuit secret any more: sketch 
it out, write a brief description and send it to SILICON CHIP and you 
could be a winner! 
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Op amp 
building blocks 


Here’s a series of basic op amp 
circuits that have a multitude of uses 
as building blocks in larger circuits. 
They all use a minimum number of 
components and with one exception, 
component values are non-critical. 
All op amps are FET-input types 
such as the TL071/2/4 single/dual/ 
quad varieties and all diodes are 
small-signal 1N4148s. 

All circuits are derived from the 
basic function block shown in Fig.1, 
which we'll refer to as a "MAX" 
function. Its operation is as follows; 
if the voltage applied to V2 is less 
than V1, the output of the op amp 
is close to the negative supply rail, 
reverse-biasing diode D1. The out- 
put voltage is then just V1, as seen 
through the 100kQ resistor. 

Conversely, if V2 is greater than 
V1, the op amp's output swings 
positive so that D1 is forward biased 
and the voltage at the inverting input 
of the op amp (and hence Vout) is 
equal to V2. 

For best results, V1 should be 


| driven by a low-impedance source 


such as an op amp connected as a 
voltage follower. The value of the 
input resistor (shown as 100kQ) 
is not critical. In addition, any 
circuitry connected to Voy should 
have an impedance greater than 
about 1MQ. 

Reversing D1 gives a “MIN” func- 
tion block (not shown), whose opera- 
tion should be self-explanatory. 

Fig.2 shows a precision clipper, 
made by merging a MAX and a MIN 
function block. The signal at Vi, is 
transformed to the signal at Voy: by 
clipping it when it is greater than V1 
or less than V2. As before, V1 should 
be driven by a low-impedance 


100k 
SELECT O ! 
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source and any circuitry connected 
to Vout should have an impedance 
greater than about 1MQ. 

Fig.3 shows a precision full wave 
rectifier. Op amp A, resistor R1, and 
diode D1 form a half-wave rectifier 
(this part of the circuit is equivalent 
to a MAX function block with V2 
equal to OV). Op amp B is configured 
with resistors R2 and R3 to subtract 
the original input signal at Vin from 
twice the half-wave rectified signal, 
giving the full wave rectified signal 
at Nis 

This circuit needs fewer matched 
resistors than some other designs. 
For linear operation, R2 and R3 
should be equal. The value of R1 is 
not critical. Once again, V1 should 













Fig.1 


О Мои = MÁX [ VI, V2) 


Fig.2 


VT, IF Vin » VT 
V2, IF Vin « V2 
Vin OTHERWISE 


О Мои = 


Fig.3 


О Мои = |Vinl 


be driven by a low-impedance 
source such as an op amp connected 
as a voltage follower. 

Fig.4 shows a precision 2-way 
signal selector. It is made from two 
MIN function blocks (op amps B 
and C), one MAX function block (op 
amp D), and an op amp wired as an 
inverter (op amp A). None of the re- 
sistor values are critical nor do they 
have to be matched to achieve linear 
operation. For best results, “select” 
should be driven by a source with an 
impedance of less than about 10kQ 
and any circuitry connected to Vout 
should have an impedance greater 
than about 1MQ. 

Andrew Partridge, 

Kuranda, Qld. ($50) 
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Use a PICAXE micro and a state-of-the-art 
optoelectronic IC to create this low-cost 
colour recognition system. 


By CLIVE SEAGER 


A, LTHOUGH COLOUR recogni- 
L A tion systems are not new, until 
recently they would have been far too 
complex and expensive to feature in 
a PICAXE project. Texas Advanced 
Optoelectronic Solutions (TAOS) 
from Plano, Texas, have changed all 
that with their new line of low-cost 
colour light-to-frequency (LTF) con- 
verter ICs. 
The TAOS TCS230 LTF converter 
was selected for this project because 
it integrates all of the functions neces- 
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sary for colour sensing into a single 
miniature 8-pin package, including a 
digital output for easy interfacing to 
our PICAXE microcontroller. 

The project consists of two indi- 
vidual PC boards that plug together 
to form a complete colour recognition 
system. The first of these is the Col- 
our Sensor Module, which includes 
the TCS230 sensor and a handful 
of support components. Revolution 
Education is supplying this board 
preassembled, as the TCS230 is only 


A radio-control (RC) servo can be added 
to the colour sensor unit for a bit of 

fun. Here, the servo arm is used as a 
pointer to indicate which sweet is under 
the sensor. The dial is made from a 
CD-ROM and the servo itself is simply 
connected to the servo driver PC board. 





os) hs m 
á (+ i pmr 
hi^ ^H m Е i Ha tw Nd! - 
zn ROSE AT ао i = i 
am p r A P Fee A 


a en i 





7 , 
- ғ 
Te 


i 
— 





el te ОБЕ 


ү B T 4 
A tie 
| mv Ve MUT p 
= > = + i 
m 


available in a tiny surface-mounted 
(SOIC) package that would be difficult 
to solder by hand. 

The second PC board is a PICAXE- 
08M Servo Driver. Although primarily 
designed to control servos in robotic 
projects, this board is also suitable for 
use with the Colour Sensor Module. 

In this article, we’ll describe how 
to assemble the Servo Driver board, as 
well as how to connect it to the Colour 
Sensor Module to build a complete 
colour recognition system. Naturally, 
we'll also show you how to program 
it to recognise colours! 


TAOS TCS230 colour sensor 
What makes the TCS230 sensor 
unique in the optoelectronic world 
is the integration of the light sensing, 
signal conditioning and analog-to-dig- 
ital conversion (ADC) functions in a 
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Fig.1: the complete circuit diagram for t 
or low) for the sensor’s input pins. Infor 
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he Colour Sensor Module. 33kQ resistors set the default conditions (high 
mation on the function of the SO & S1 inputs (here set for 100% relative 


frequency scaling using two 33kQ pullup resistors) can be obtained from the TCS230 datasheet. A Mosfet (Q1) is 
used to switch the LEDs via the “L” signal on the connector. 






S¢ PICAXE SERVO DRIVER 


01 


PICAXE-08M 





PICAXE 


D +6.0V 






| COLOUR SENSOR 
SIGNAL 













SERVO OUTPUTS 


NOTE: ONLY THE 'OUT2' OUTPUT 


CAN BE USED WHEN THE COLOUR 
SENSOR IS CONNECTED. 


Fig.2: there's even less to the Servo Driver circuit. As the sensor's interface is digital, it is connected directly to 


the PICAXE port pins (via the 10-way header). A series diode (D1) r 


educes the 4-cell battery pack voltage to a 


safe level (5.4V nominal) to power both the Servo Driver and Colour Sensor boards. 


single IC. The output from the sensor 
is a square wave of a frequency that is 
directly proportional to light intensity 
(irradiance). This can be connected 
directly to a microcontroller, thereby 
enabling extremely simple, cost-effec- 
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tive light sensing solutions. 

So how can the TCS230 be used to 
differentiate one colour from another? 
Well, the sensor includes an array of 64 
light sensors (photodiodes), organised 
in an array of 8 x 8. In all, 16 photo- 


diodes have blue filters, 16 have red 
filters, 16 have green filters and 16 are 
clear (no filters). All 16 photodiodes 
with the same filter colour are con- 
nected in parallel, with only one of 
the colours (red, green, blue or clear) 
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TAOS TCS230 
(TOP VIEW} 


Fig.3: the TCS230 sensor is 
contained in a tiny 8-pin surface- 
mount package. The package is 
manufactured from a transparent | 
material, allowing light to reach 
the photodiode array. 





enabled at any one time. 

Two digital control lines are pro- 
vided so that external devices (such 
as our PICAXE) can select between the 
four arrays. By enabling each of the 
arrays (colours) in turn and measuring 
the proportional light intensity falling 
on the sensors, a good approximation 
of the red-green-blue (RGB) content 
of the light source can be established. 
As white light is composed of these 
three primary colours, it's a relatively 
simple task for the microcontroller 
to differentiate any colour across the 
spectrum. 

Selection of each of the photodiode 
arrays is achieved via the 52 апа 53 
digital input pins, as defined in Table 
1. The output of the sensor is a square 
wave with the frequency directly pro- 
portional to the light intensity. There- 
fore, a reliable indication of intensity 


. TOP SIDE 


can be gained simply by counting 
the number of pulses over a given 
sample period (eg, 50ms). This can 
be achieved with the PICAXE-08M's 
count command. 

The process for measuring the RGB 
light intensity from a sample can be 
simplified as follows: 

(1). Select red filters (8220, S320) 
(2). Count pulses for sample period 
(result = red value) 

(3). Select blue filters (S2=0, S3=1) 
(4). Count pulses for sample period 
(result = blue value} 

(5). Select green filters (S2=1, S3=1) 
(6). Count pulses for sample period 
(result = green value) 


How accurate is it? 


Most colour sensors vary in ac- 
curacy across the RGB spectrum and 
the TAOS TCS230 is no exception. In 
theory, the three RGB sensors should 
record an equal value for pure white 
light but in practice, they don’t. 

This problem can be addressed by 
performing a white balance test. Its 
purpose is to calculate a scaling factor 
to apply to each colour to correct the 
error. In the case of a video camera, for 
example, this makes the playback of 
the colours more accurate on a televi- 
sion screen. 

However, with a simple microcon- 
troller colour detection system, it isn't 
necessary to scale the readings, as 
we won't be reproducing the colours 
elsewhere. We are simply interested 
in a threshold point for each colour. 
Therefore, if we account for the imbal- 
ance within the thresholds set for each 
colour by experimentation, no white 


BOTTOM SIDE 


Fig.4: the Colour Sensor Module is supplied 
preassembled but we’ve provided the overlay 
diagram here for reference. All you have to 
do is fit the two LEDs (and their “posts”) as 
shown in the photo above right. Links J1-J4 
are left open for this project. 
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table 1: iker Selection 
|, _ 82/1 а АЕА 





balance test is required. However, for 
more advanced applications, a white 
balance test can easily be added to the 
program if required. 

Note that background lighting con- 
ditions and distance from the sample 
will also make a small difference 
to the readings, so you may need to 
recalibrate the sensor when moving 
its position. 


Colour sensor module 


As well as the TCS230 sensor IC, the 
Colour Sensor Module also includes 
its own light source in the form of two 
white LEDs. These are angled at 45° to 
provide a point of light to illuminate 
the sample. The reflected light is then 
focused by a small lens (as typically 
used in CCD cameras) onto the TCS230 
chip. The lens also filters out unwant- 
ed background infrared light. 

The full circuit diagram for this 
module is shown in Fig.1 and the 
board overlay in Fig.4. These are in- 
cluded mainly for reference, as apart 
from the two LEDs, the board is sup- 
plied preassembled. 

Instructions supplied with the kit 
show how to install the LEDs. The 
most important point to remember 
is that the cathode (K) side of a LED 
is identified by its shorter lead and a 
"flat" sideonthe housing, as indicated 
on the circuit and overlay diagrams. 
In addition, the LED must be threaded 
into the right-angle post so that it will 
be angled towards the centre of the 
board when installed in the PC board 


holes. 


When testing the assembly later, 
note that you should check to make 
sure that the two LEDs are correctly 
aligned. Ideally, their light output 
should merge to produce a single 
light dot at a focal length of about 
30mm from the PC board. If you have 
a "figure-8" light pattern instead, try 
tweaking the angle and position of the 
LEDs slightly. 

As the LEDs consume considerable 
power in comparison to the other 
parts of the circuit, battery life can 
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COLOUR SENSOR CONNECTOR 
(10-WAY HEADER SOCKET, 

MOUNTS ON OPPOSITE SIDE) 
Fig.5: follow this diagram when assembling the 
Servo Driver board. In particular, check that 
you have the 33yF capacitors, diode (D1) and 
microcontroller (IC1) around the right way. The 
10-way socket mounts on the opposite side of the 
board to the other components. 


be maximised by switching the LEDs on only when a 
"scan" is to take place. 


PICAXE control of the sensor 


As presented here, control of the Colour Sensor 
Module requires only three outputs and one input of 
a PICAXE microcontroller. A suitable circuit could be 
constructed on a prototyping board but a better way is to 
use a PICAXE-08M Servo Driver board for the job. This 
board includes a 10-way dual-row header socket to mate 
with the header on the Colour Sensor Module. 

Fig.2 shows the circuit diagram for the Servo Driver 
board. Output 0 of the PICAXE-08M controls the LEDs 
on the Colour Sensor Module, whereas outputs 1 & 4 
connect to the TCS230's S2 & S3 inputs to select the 
desired photodiode array (colour). Input 3 is connected 
to the TCS230's frequency output. 

On the '08M chip, this leaves only one output (output 
2) available for other uses. Naturally, if you require more 
input or output pins for a project, then the circuit and 
program is easily ported to the PICAXE-18X or 28X. If 
desired you could also leave the white LEDs permanently 
on, freeing up a PICAXE pin for use elsewhere (eg, con- 
nected to a pushbutton switch to activate sensing). 

Note that this board requires 6V (4 x AA cells) instead 
of the more usual 4.5-5V supply. This higher voltage 
is needed because typical RC servos require at least 
6V in order to generate useable amounts of torque. A 
series diode (D1) drops the rail down to about 5.4V to 
power the PICAXE micro and the Colour Sensor Module, 
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| blue |  O<w4<50 | 50<w6<150 | 200<w5<350 
| red | 50<w4<100 | 20<w6<80 | 20<w5<100 
230<w6<350s | 80<w5<120 
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‘2nd Generation Low Cost 
USB Data I/O Module 


| @24 independently programmable Input/Output pins grouped 
into 3 ports. @ Single module high-speed digital Input/Output 
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age EEPROM and custom programmable FLASH microcontroller. 
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@ Single 1/0 pin commands 1 
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e Temperature interface lo a DS18B2 
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Program Listings 


Listing 1 


Vk e er cec ie ele e ee КККК її} ЕЕ + її e € x x d 


' PICAXE-08M input/output pins 


symbol LED = 0 ‘colour sensor white LEDs (output 0) 
symbol $2 = 1 ‘colour sensor select $2 (output 1) 
symbol ser = 2 ‘servo or seriat LCD (output 2) 
symbol CSI =3 ‘colour sensor pulse (input 3) 
symbol $3 = 4 ‘colour sensor select $3 (output 4) 


Ebi h i a o | 


' Variables (w4-w6 uses b8-b13!) 


'colour sensor red content 
'colour sensor blue content 
'colour sensor green content 


symbol red_value = w4 
symbol blue_value = w5 
symbol green_value = w6 


thet chee aE SCAT EE a ECE eee A S RA A иа} 


‘Scan and display every second 


main: 
gosub colour ‘scan the colour 
sertxd ("Red =", 9, #red_value, 9) 
sertxd ("Blue =", 9, #blue_value, 9) 
sertxd ("Green =", 9, #green_value, CR, LF 
pause 1000 
goto main 


Make oe eec nci ecl ЛЛ ЕК КККК КККК КИК ceci en e c ef e n e n e e A Жї Жї 


' Sub to scan colours 


colour: 


high LED 'LED on 
low S2 'read red into w4 
low: S3 
count 3, 50, red value 
high S3 'read blue into w5 
count 3, 50, blue, value ; 
high $2 ‘read green into w6 
count 3, 50, green_value 
low LED ‘LED off 
return 

Listing 2 

main: | 
gosub colour ‘scan the colour 


serout 2,N2400,(254,128,'R-' red value, " ") 
serout 2,N2400,(254,136,'Bz",£blue value, " ") 
serout 2,N2400,(254,192,"G=",#green_value, " ") 
pause 1000 

goto main 


Listing 3 


‘Pe A See RAAT AL SRR AA ee eee Ek ee ee ee ee 


' PICAXE-08M input/output pins 


symbol LED = 0 ‘colour sensor white LEDs (output 0) 
symbol $2 = 1 ‘colour sensor select $2 (output 1) 

_ symbol ser = 2 ‘servo (output 2) 
symbol CSI = 3 ‘colour sensor pulse (input 3) 
symbol $3 = 4 ‘colour sensor select $3 (output 4) 


‘ttc cee ck eee ee ee eee EE Te E 9 d Е 


‘Variables (w4-w6 uses b8-b13!) 


‘new servo position 

‘colour sensor red content 
‘colour sensor blue content 
‘colour sensor green content 


symbol new. pos = b1 
symbol red. value - w4 
symbol blue value = w5 
symbol green value - w6 


(ett ttt ete ee ee et ee ee eee A A d d do * * o 4| & oÀ o3 eS 


main: 
gosub colour 
gosub evaluate 


'scan the colour 
'set the servo position 


SILICON CHIP 


Servo 2, new. pos ‘move the servo 
pause 1000 


goto main 
P sir hec ince Án AR OA Hom 9A AN RO AONO NON RN EO m o n 3 


' Sub to scan colours 


colour: 
high LED 'LED on 
low 52 'read red into w4 
low S3 
count 3, 50, red value 
high S3 'read blue into w5 


count 3, 50, blue value 

high S2 'read green into w6 
count 3, 50, green, value 

low LED 'LED off 

return 


hd do 5 OB E m dod A Rok A S ok od WR d X dod Odo RC de d RR ooo RU d oom 


' Sub to evaluate colour and then set the servo position 


evaluate: | 
new_pos = 190 ‘preload reject position 
' Now identify correct colour using the threshold values 


if red value » 150 and red, value « 250 then test. yellow 
if red value » 50 and red value « 100 then test, red 

if red value « 50 then test, blue or green 

return 


test blue or green: 
if blue value » 200 and blue, value « 350 then test, blue 
if blue value » 100 and blue value « 200 then test green 
retum 


test_blue: 
if green_value > 50 and green_value < 150 then is_blue 
return 


is blue: 
new. pos = 170 
return 


test: green: 
if green, value » 200 and green. value « 300 then is green 
return 


is_green: 
new_pos = 90 
return 


test_red: 
if blue_value > 20 and blue_value < 100 then test_r2 
return 


test_r2: 
if green_value > 20 and green_value < 80 then is_red 
return 


is_red: 
new_pos = 145 
return 


test_yellow: 
if blue_value > 80 and blue_value < 120 then test_y2 
return 


test_y2: 
if green_value > 230 and green_value < 350 then is_yellow 
return 


is_yellow: 
new_pos = 120 
return 


siliconchip.com.au 


3 Serial Terminal (4800,n,8,1) 

Fie Edt 

Baud Rate —-- 
C X0 C e C 1200 


4800. n 8.1 


| C 2400 (v 4800 С 9500 C 19200 


— 


Green s 65 


Green = 202 
Green = 203 
Green = 203 
Green - 202 


Dupa Buffet 
ЧАК ыы 


Fig.6: the output from the test program, 
as it appears in the Programming 
Editor’s serial terminal window. 


which have a maximum input voltage 
of 5.5V. 


Assembling the servo driver 


Assembly of the PC board is very 
straightforward. Install the low-pro- 
file components first, starting with 
the resistors. When installing the two 
33uF tantalum capacitors, make sure 
that you have their positive (+) leads 
oriented as shown (see Fig.5). Also, 
take care that you have the PICAXE- 
08M (IC1) around the right way; the 
notched (pin 1) end must be next to 
the programming socket. 

Leave the 10-way socket until last. 
It must be mounted on the opposite 
side of the board to all the other com- 
ponents (see photos) so that it can mate 
with the corresponding header on the 
colour sensor module. 

Once assembly is complete, fit 4 x 
12mm threaded spacers in each corner 
mounting hole using the supplied 
M3 x 6mm screws, The colour sensor 
module can now be plugged into the 
servo driver’s socket and a further 4 x 
30mm spacers fitted as legs to support 
the whole assembly. You should end 
up with a “tower”, as shown in the 
lead photograph. 


Testing 


To check that your completed unit 
is working properly, a simple program 
can berun to “learn” the reflected light 
properties of various samples. We’ve 
used some small sweets as samples 
but you can use what ever you have on 
hand. Note that you may need to adjust 
the height of the tower to compensate 
for the height of your samples. 

The test program is shown in Listing 
1. You can type this into the Program- 
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ming Editor directly or download it 
from the SILICON CHIP website at www. 
siliconchip.com.au. 

Download and run the test program 
in the PICA XE-08M and then go to the 
terminal menu (via PICAXE -> Termi- 
nal from the toolbar) and choose a baud 
rate of 4800. The terminal window will 
then display the RGB data being output 
via the sertxd command. 

If you wish to perform the testing 
away from your computer, you can 
use a serial LCD module (Part No. 
AXE033) connected to output 2. List- 
ing 2 shows the “main” section of the 
program altered to support a serial 
LCD module. 


Colour identification 

Table 2 shows a list of values for 
each of the sweet colours that were 
determined by experimentation. Note 
that we’ve used very broad thresholds 
to allow for the variations seen with 
even slight movements of the sweets 
from measurement to measurement. 
Regardless of the broadness of our 
figures, the important point is that 
each colour of sweet can be uniquely 
identified from these values. 

The third program adds a radio- 


control type servo for a bit of fun. . 


The servo arm is used as a pointer 
to indicate which sweet is under the 
sensor. A simple dial is made from a 
blank CD-ROM, which is then placed 
under the servo arm. The servo itself 
is simply connected to output 2 of the 
PICAXE chip. 

This time, the program is a little 
more involved as it has to determine 
which sweet is which colour using 
mathematical comparisons. This is 
achieved by testing the threshold 
values for each of the RGB values in 
Table 2. 


Summary 
The TCS230 light-to-frequency 





Parts List For 
ДУХЕП24 Driver 


1 Servo Driver PC board 

1 3.5mm stereo socket 

1 battery clip 

1 4x AA battery holder 

1 8-pin IC socket 

1 10-way 2.54mm (0.1-inch) SIL 
header (separate into 3 x 3- 
way headers) 


Semiconductors 

1 PICAXE-08M microcontroller 
(IC1) 

1 1N4001 diode (D1) 


Capacitors 
2 33uF 16V tantalum 
1 100nF MKT polyester 


Resistors (0.25W 5%) 
1 22kQ 
1 10kQ 
3 3300 


Also required (not in kit) 
PICAXE Programming Editor 
software (v4.1.0 or later) 
PICAXE download cable (Part 
No. AXEO26) 

4 x AA alkaline cells 

1 Colour Sensor Module (Part 
No. AXE045) 

1 10-way 2.54mm (0.1”) pitch 
DIL header socket 

Mounting hardware (standoffs, 
screws) 


converter is an economical solution 
for many colour-sensing projects. It 
is easily interfaced to a PICAXE mi- 
crocontroller and is a versatile sensor 
that can be incorporated into many 
mechatronic and robotic applications. 
More information on TAOS sensors 
can be obtained from their website at 
www.taosinc.com. sc 


Obtaining Kits & Software 


The design copyright for this project is owned by Revolution Education Ltd. 
The Colour Sensor Module can be purchased individually (Part No. AXE045) 
or as part of a kit (Part No. AXE112S). The kit includes a PICAXE Servo Driver 
kit (Part No. AXE024), a 10-way header socket and the mounting hardware 


necessary to allow the boards to be stacked together. All items are available 
from authorised PICAXE distributors - see www.microzed.com.au or phone 
Microzed on (02) 6772 2777. 
The PICAXE Programming editor software can be downloaded free of 
charge from www.picaxe.co.uk or ordered on CD (Part No. BAS805). 
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Last month, we assembled our Schools Experimenter board, 
installed the Programming Editor software and ran a simple 
test program. This month, we'll look at how to write programs 
that respond to input signals. 


In this article you will learn: 
€ how to write a program that re- 
sponds to digital inputs; 
€ the difference between a digital and 
analog input; and 
€ how to write a program that re- 
sponds to analog inputs. 


Inputs and outputs 

The PICAXE-08M microcontroller 
has five pins available for use in your 
circuits (see Fig.1). Of these, pins 1, 2 
and 4 can be used as outputs, digital 
inputs or analog inputs. On the experi- 
menter board, pins 1 and 2 are used as 
outputs to drive the yellow and green 
LEDs, whereas pin 4 is used as an 
analog input for the light dependant 
resistor (LDR). 





* About the author: Clive Seager is the 
Technical Director of Revolution Education 
Ltd, the developers of the PICAXE system. 
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Pin 0 can only be used as an output. 
In addition to driving the red LED, 
it is used for communications when 
downloading a program from your 
computer into PICAXE memory. It is 
useful to remember that this output 
toggles rapidly (as is evident by the 
flickering of the red LED) during pro- 
gram downloads. 

Lastly, pin 3 can only be used as 
a digital input. On the experimenter 
board, this input is connected to the 


SERIAL IN [12 
(IN4 / OUTA / Арса) рМ 4 Д3 
IIN3 / INFRAIN) PIN 3 [] 4 


pushbutton switch (SW1). 

Important: in the PICAXE system, 
the physical pins of the microcon- 
troller are often referred to as “legs”. 
On the other hand, port inputs and out- 
puts are called “pins”. For example, 
on the PICAXE-08M, pin 2 is input2 
(or output2 or ADC2) and appears on 
leg 5 (see Fig.1). 


Getting started 


Even those of us who don’t drive a 


7|] PIN 0 (OUTO / SERIAL OUT / INFRAOUT) 
6|] PIN 1 (INT / OUT1 / ADCT) 
5|] PIN 2 (IN2 / OUT2 / ADC2 / PWM2 / TUNE) 


Fig.1: the pinouts for the PICAXE-08M microcontroller, as used in 





the Schools Experimenter board described in Pt.1 last month. 
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Fig.2: a push- 
button switch 
generates a 
digital signal 
with the aid of 
a 10kQ “pull- 
down” resistor. 


Fig.3: when 
connected in a 
simple potential 
divider circuit, 
an LDR generates 
an analog signal 
proportional to 
light intensity. 


motor vehicle will be familiar with the 
red - green - orange - red sequence of 
traffic lights. The BASIC program to 
simulate a traffic light sequence on the 
PICAXE experimenter board is shown 
in Listing 1. 

Of course, we’ve used the yellow 
LED in place of orange and we ac- 
knowledge that where you live, the 
sequence might be slightly different, so 
jump right in and change it to suit! 

Note the use of the symbol command 
at the start of the program. Symbol can 
be used to make a program easier to 
understand, as you do not have to 
remember which LED is connected to 
which output. 

As you would expect for a traffic 
light simulator, the program runs con- 
tinuously in a loop, starting as soon 













li 
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OV 


as the battery is connected. But what 
if you only want the outputs to come 
on when a switch is pushed? A real- 
world example of this can be seen in a 
washing machine, where it’s necessary 
to push the “Start” button to initiate 
a wash cycle. 


Digital inputs 

A miniature pushbutton switch is 
included on the experimenter board 
and it’s connected to input3 of the 
micro. Fig.2 shows the components 
used in the switch circuit. As you can 
see, it’s very simple; just the switch 
and a 10kQ resistor connected in se- 
ries between the 4.5V and 0V power 
supply rails. 

The 10kQ resistor performs an 
important function. Without it, the 
PICAXE input would not be con- 
nected to any electrical signal when 
the switch is open, causing it to “float” 
to an indeterminate logic state. How- 


TAKE YOUR PIC 


Developed for students, & professional performance 
makes PICAXE the most easy-to-use micro ever: 
PICAXE “programmer" is two resistors and a 4.5V battery! 
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Fig.4: As light intensity decreases, the resistance of the LDR increases, 
so a greater portion of the supply voltage appears across its terminals. 
Conversely, the voltage at the PICAXE's analog input decreases, as a 

smaller portion is dropped across the 10k© resistor. 
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ever, with the 10kQ resistor in place, 
the input has two definite states: OV 
when the switch is not pushed and 
4.5V when the switch is pushed. In 
digital electronics, these two states are 
referred to as a “low” (logic 0) and a 
“high” (logic 1), respectively. 

A BASIC program that demonstrates 
how to respond to the switch input is 
shown in Listing 2. In this program, 
the green LED will come on every time 
the switch is pushed (closed). 

Task - write a program to make the LED 
come on when the switch is open (rather 
than closed). 


Responding to multiple inputs 

Making the program react to two (or 
more) switches is also quite straight- 
forward. By way of example, Listing 
3 adds a second (hypothetical) switch 
on input4. As shown, the LED will 
be illuminated when either of the 
switches is closed. 


PHONE (02) 6772 2777 9-5 
FAX (02) 6772 8987 24 Hours 


In NEW ZEALAND (South Island); 


School Electronic Supplics © sicom.co.nz 


In NEW ZEALAND (North Island): 
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Listing 1 

symbol red = 0 
symbol yellow = 1 
symbol green = 2 


main: 
high red 
pause 500 
low red 
high green 
pause 500 
low green 
high yellow 
pause 500 
low yellow 
goto main 


Listing 2 

loop: 
if input3 2 1 then main 
goto loop 


main: 
high 2 
pause 500 
low 2 
goto loop 


loop: 


if input3 = 1 or input4 = 1 then main 


goto loop 


main: 
high 2 
pause 500 
low 2 
goto loop 


Listing 4 
loop: 
if input3 = 1 and input4 = 1 then main 
goto loop 


Listing 4 shows how the program 
is easily modified to react only when 
both switches are closed at the same 
time. 

TASK - write a program to make the LED 
come on when two switches (on /nput3 and 
input4) are pressed together or when a switch 
on input is pressed by itself. 


Waiting until a switch 
is released 
Sometimes it is necessary to wait 
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main: 
high 2 
pause 500 
low 2 
goto loop 


Listing 5 

loop: 
if input3 2 1 then loop1 
goto loop 


loop1: 
pause 10 
if input3 = 1 then loop1 


main: 
high 2 
pause 500 
low 2 
goto loop 


Listing 6 

main: 
readadc 4,b1 
debug b1 
pause 100 
goto main 


Listing 7 


symbol action = 80 


loop: 
readadc 4,b1 
if b1 « action then main 
goto loop 


main: 
high 2 
pause 500. 
low 2 
goto loop 





until a switch is pushed and then re- 
leased before continuing the program. 
In this case, the program in Listing 5 
can be used. 

As in the previous examples, the 
program waits in a loop until the 
switch is pushed. However, it then 
jumps to “loop1” where it waits until 
the switch is released again before 
continuing. 

This means that the “main” section 
of the code is processed only after 


the switch has been pushed and then 
released. 


Adding switch debouncing 


When most mechanical switches 
close, two sprung metal contacts move 
closer together and then eventually 
touch. Unfortunately, these contacts 
do not move precisely and quite often 
“bounce” against each other a couple 
of times before coming to a stop. This 
means that the electrical connection 
opens and closes rapidly a number 
of times whenever the switch is ac- 
tivated. 

A PICAXE microcontroller proc- 
esses much faster than a mechanical 
switch can operate and so will detect 
the switch “bouncing” as legitimate 
on/off switch action. By adding a 
10ms delay into the loop (the pause 
10 command in Listing 5), we provide 
the switch contacts with time to settle 
before the program reads the switch 
input and makes the on/off decision. 


Analog inputs 

As we’ve seen, a pushbutton switch 
is essentially a digital device, as it has 
only two states (on or off). However, 
some sensors, such as light and tem- 
perature sensors, generate a continu- 
ously varying signal. These varying 
signals are called analog signals. 

Input4 on the Schools Experimenter 
board is connected to an LDR and 10kQ 
resistor (see Fig.3). These two compo- 
nents are connected in series between 
the +4.5V and OV power supply rails, 
forming a “potential divider”. This 
term refers to the fact that each of the 
components has a fraction of the 4.5V 
supply across it, in effect dividing the 
supply voltage. 
. As more light falls on the LDR, its 
resistance decreases, meaning that a 
smaller percentage of the 4.5V sup- 
ply will appear across it. Therefore, it 
follows that the voltage reading at the 
PICAXE input will vary according to 
how much light falls on the LDR. The 
general idea is explored in Fig.4, where 
three arbitrary light levels produce 
different resistance values and corre- 
spondingly different voltage levels. 

The PICAXE chip can measure this 
varying voltage using the readadc 
command. Readadc is shorthand for 
“read-analog-to-digital-converter”. 
This command instructs the PICAXE 
to read the analog voltage value and 
then save that value as a number in 
memory. As the PICAXE works with 
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byte values, the result will always be a 
whole number between 0 and 255. 

In the simplest possible terms, if you 
connect 4.5V to the input, you will 
get the number 255 in your program. 
Connect OV to the input and you will 
get the number 0. Connect any voltage 
between these two values and you 
will get a number between 0 and 255, 
which in our case can then be used as 
the "light level" reading. 


The program in Listing 6 reads the 
analog level on input4 and stores the 
value in variable byte 1 (b1). The debug 
command then transmits this value 
via the serial cable to your computer 
screen every 100ms. 

Run this program and then vary the 
light levels reaching the. LDR using 
your hand. You should see the value 
of variable b1 change as the light fall- 
ing on the sensor changes. Make a 
note of the "bright" light level value 
(sensor exposed) and the "dark" value 
(sensor obscured). Use these values 
to decide on an "action threshold", 
which should be about halfway be- 
tween these two values. 
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This is the basic Behoale Experimenter 
board described in Pt.1 last month. 


The program in Listing 7 uses an 
action threshold value of 80, which 
you can change to suit your experi- 
mental value. When the light level is 
less than the action level, the green 
LED will light. 


What's coming 

That's all for this month. Next 
month, we'll look at a more sophisti- 
cated sensor for temperature measure- 
ment and have some fun with tunes 
using the piezo sounder. SC 


PERFORMA ei | 
ELECTRONICS» -> 
FOR CARSI 


NOT A REPRINT: More than 160 pages of new and 
ublished before — all designed 
to get top performance from your car. + 


FASCINATING ARTICLES: 7 chapters explaining your 
Car — engine management, car electronics systems, etc 


ADVANCED PROJECTS: You'll build controllers for turbo 
boost, nitrous, fuel injection and much more! 
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* Each binder holds up to 12 
issues * SILICON CHIP logo 
printed on spine & cover * Heavy 
board covers with mottled dark green 
vinyl covering 

Price: $A12.95 plus $A5 p&p each 
(available only in Australia). Buy five 
and get them postage free. 

Just fill in the handy order form in 
this issue; or fax (02) 9979 6503; 
or ring (02) 9979 5644 & quote 
your credit card number. 
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AEDA F Г COME IN AND HAVE A BROWSE IN OUR ONE-STOP ELECTRONICS SHOPS... 
Paks} SRP EPSP WA: 174 Roe St, Perth NSW: 15 Short St, Auburn 


Video Bab Y | 
Monitor 

A new high tech solution for © 
video monitoring anywhere 

in your house. Incredibly 

easy to set up, no messy 
wiring or difficult selup proce- | 
dures! No expertise required! ЩА 2:5. 
Features * 2.4GHz * AV output eh 
* Adjustable brightness " 
* Headphone output * infra. [SOR Also m for any 
red lighting for night use man (lutte ice 
* Supplied with 2 plugpacks ee = 
Portable Jet 


Fiame Power 
BE QUICK! LIMITED STOCKS 
AVAILABLE! 








It's stocktake time 
once again, and sincej 3 
we would rather sell [99 
the stock than count 
it, we have put 
together these 
fantastic savings for 
| you. Some of these 
stocktake bargains 
are up to 5096 off! Be quick as s these specials are 
for the month of June only and some stocks are 
strictly limited. 


Jack O'Donnell - Managing Director 





















Play your favourite MP3's & CD's In your car with this RAP $275 
state-of-the-art remote control head unit. With 4 x 45W built-in |, £9181A 
amplifier, * Front and rear RCA line level preouts * Detachable face for 
deem theft * 30 station memory tuner * Bass, treble & fader controls. 

" MONSTER Subwoofer, 
In our opinion these monster subwoofers sound just as 
good as expensive brand name subs! Pictures simply 
do not do this speaker justice. It is simply awesome in 
| both looks and sheer volume of sound. Featuring a 


huge double stack 6kg magnet it is sure to impress any 
| car audio nut! *1000W Max. 422 






































































Push- 
on, push-off operation so you don't have to hold the trigger 
down! Piezo ignition ensures an reliable start every time. 


| | [HALF PRICE! HURRY IN, THESE | 
Features: Flame temperature can reach up to a massive ARE STRICTLY LIMITED 
1300? C * Huge refillable gas reservoir * Wind 


proof jet flame * Adjustable air supply ° Handy eie ior à 
| bench stand « 12 month warranty. 
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RAP $279 












































Superb sound from a 
compact & stylish design. 
Can easily be inverted 
and mounted on the 















ceiling for a stylish - j 
| corner hi-fi speaker. | — ә ЗОРІ PPLY una win 
| The 6.5" mid/bass | | NEU HUGE F LIFE! 





driver is complemented 
| by a silk dome tweeter 
| together producing a crisp 
frequency response with deep bass for 
| realistic cinema effects. 50W AMS 
output. Size: 330W x 500H x 220D 


Amazing look! Amazing sound! | 


BUY A WHOLE SYSTEM AND SAVE 
Y Fantastic package deal including: 
1 x pair of C 5290 fronts 
1 x pair of C 5280 rears 
1 x C 5250 centre channel 
= 1 x C 5200 10" subwoofer 
ONLY $499! SAVE $100 (c 5310) 


Test LA IN OTT : X 
cables FAST oe Ё 


SAVINGS! 










Easy to install! Get great 
sound for your car with this 
6.5” midbass & tweeter split 
system. Supplied with 2- 
way crossovers, mounting kit, grills & speaker 
wire. 80mm mounting depth. 100W. 














RRP $99 
C 9302 








.* Voltage 

and current controls * Voltage & current 
meters * 0-30V adjustable « Fully regulated 
è Short circuit & o & overload aa protection z 










































Twin drive bullet design for 
superior sound dispersion & 
acoustic performance. Great for DJ 
bins, high power speaker systems 
etc. CTS brand (formerly 
Motorola), as used by sound pro- 








| | suck so much power from your car battery 
that voltage drops can occur on the amp’s 
voltage rails. This causes clipping and distortion. Installing 
this 1 farad cap stores enough power to keep voltage 
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This ultr mpact LAN cent и fessionals worldwide! 100W max. levels normal. FEATURES LED VOLTAGE READOUT! 

tester will ensure you never КЕТУ 

have a faully cable on your awa 

network ever again! Instantly Ё = s ; Ша “J ! : 

displays the status of all umi. Re "a LEIE oe ain т е: A High п Pc ower 

cable conductors (shorted le | be ight \ PI uds SAVE "ibam og SUPE 

pins, straight or crossover мА! : { ЙК i OVER CHE a ЫЎ | High е! LEDs 

cable identification). a > LED's ГГ о нан 25% А fantastic for use in low voltage 

Makes it easy to troubleshoot Great for | Whopping a | leads and save a ve lighting. Stunning light output 

connections. Suits most common net- | | АРАА ARP 55¢ea || from a tiny package. Very little 
experimenters, | 6500med fortune! Packs of 100. P 1418A ЕЕ ате 








work configurations. 






designers etc. | white light (M | 


Stock up now | outputl 
and save 50%! | Great for projects, mini 
6 pin PCB mount. Available | torches, kits etc. E 


incandescent lights. 






Bar Graph 
LED Readout 
Great for projects & kits! 



































AND MOREL 









in hex (16 pos) and decimal зге. (зер ло | 
Considered the oe ys a, ‘ B green, 1 yellow, 1 red. 4 | | 
bibles of portable “2° | (40 pos) re 26 x 10mm. 71 | z0247 Red Z 0252 Warm White 
solar installs, these 0 eoe RRP$4395ea | | : — “ҮҮ: Ч ER | 2 0246 Green Een eae 
3 $ 2900 Hex ie >" | 2.0250 Orange Z 0261 Warm White 










handy manuals | Р 5 2901 Оесіта! | Edid | Z 0251 White with lens 
written by Collyn е КАЛША АЫ | -- 
Rivers (founder of | 
ETI magazine) are 
essential reading 














































Give your latest _ 













| for anyone who wants to project a fouch М 
| power equipment in their of class with these 
| caravan or recreational Ver Rob austr PIT RUE metal 19"rack — | 
R have a reputation as some of the finest I 
vehicle via solar power. Ere NEST cases, featuring | 
B 2320: Motorhome electrics ery ae. teal Eu aluminium front Normally up 2 for 


handheld cases feature rubberised  , 
side panels & customisable front | 
panel. Battery compartment models | Н 8970 

suit 2xAA or 9V (clips prov f) ^N 117х79х24 





















|| and rear panels 
|| for easy cus- 
tomising 


B 2322: Solar for DE 
B 2324: Solar 
for Caravans 


н 5031 10 $5595 "JU "JU 
H50522U $79 “#U CHAU 
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EXPRESS ORDER HOTLINE FAX | EXPRESS | NO RISK - MONEY BACK 


1-300 797007 1-300789 777 Overnight Delivery!* — 14 day guarantee’ 
gre & test FONDOS in SECONDS MANA ETTC a 




















| 
а 


| = 4 wasting Sil ' An incredibly versatile piece of test equipment | 
i топ п Т1 that will save you HOURS in looking up 
о еу 0 regular | transistor, diode and FET specilications. | 
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batteries! 


Great for R&D, engineers etc. Instantly | 
identifies: » Diodes « Bipolar transistors 





\ | " ANGERS AVETDU i RAP S275 | *MOSFETS* JFETS * SCR's & Triacs 
a 2100 . LEDS* Thyrislors and more! А Ао 
BIG $$$. Pays for itself in no time! Suits _ , ЕТА З: 
NiCad or NiMH type batteries, Approx 7 Be f T BRETT RUDET- 
hour charge lime. Charges 2... аиы Soldering Station & Fume Extractor — РТА to read miniature И 


components, without straining your eyes. 
Great for stamp and coin collectors, model makers, 
seamstresses, jewellers etc. 


or 4 AA batteries ala time, | | ESIGN 374n 


BONUS BUY: Buy the A 0285 and you. can E 
get 4 x AA rechargeables [S 4745A T X e 
valued at $18) for just $10 more! A 02855 


Are you sick of soldering in a RAP $169 
smoke filled workshop? Well why V. T9944 
not whisk the fumes away with this professional 


а Powerful Rech argeables quality ALL METAL fume extractor & soldering iron 












Features an ultra-bright 
Philips triphosphor 
fluorescent tube for extra 

crisp,clear view! 






















| RRP $129 
A 0871 
5 Diopter 


ААР 5109 
А 0970А 


combination. Built tough to ensure it will last you for 
3 Diopter 


== Why spend money on "single use" batteries? ^ many years to come! * High 60W power output 
FE TEN When these high power, long lasting nickel (250-430°С range) suits just about any 
IE | A melal hydride rechargeable batteries are good — job « 1.6mm tip * Iron stand & 

| 4 for up to 1000 recharges. Packs of 2. sponge included « Ceramic 
1 Wi \ heater for rapid heat up and 
|" f | Р тие recovery 


2 batteries per pack. 1 Раск 2РасК<$ “WALKIE TALKIE” 40 | 
ER us o UHF Radio BARGAIN! 
> | : oe No licence required! Perfect handheld radio for recreation, 


meras! | 
tan S 41480 AA 2400mAh building sites, 4WDs, hikers, campers elc. Features: * Backlil 
LCD * Channel scan * Call tone * Battery indicator * Dual 


Save BIG on batteries! channel monitor * VOX * Repeater mode. Requires 4 x AAA | , 
batteries, HEAPS OF ACCESSORIES AVAILABLE! Шаша БЫ, 
With ceramic heater for rapid 


BONUS CHARGER! "30°" | heat up and recovery! 






а | 








HURRY! Limited Stocks! 

| With surface mount 
devices becoming much 
more common in todays 
high tech devices, a 
quality SMD soldering 
station is a musl for service 
technicians, R&D etc. 60W 
heater operales up to 410°C. 












































No longer will you have to 








buy regular batteries for 
your appliances. This unit Buy a pair of X 0510 UHF radios 
SE ates сао and receive a FREE charger Handy Headband Triple 





NIMH batteries at once. It also 
keeps batteries in top condition 
with its discharge function. Suits _ 
AAA, AA, C, D, 9V. Per fect ir ons | 


BONUS BUY: Buy the A 0288 and you can | | | ast! 
get 4 x AA rechargeables (S 4745A _— OR even the fens - 


cU 


valued at $16) for just $10 more! A 0288S ү handyman! Keep one in the toolbox for 
those urgent repair jobs. There’s a model to 


Run household appliances suit just about any soldering job! Supplied 


with iron clad chrome plated long life tip . 


(X 0553). Valued at $14.85 x ost0s 






LED torch 


With three 
100,000hr Japanese 
super bright LEDs! 
Amazing light 
output from such a tiny 
package. 80 hour battery life. 




























with solar shoe 
S ч E mo OUR he ee "e oa n rm MS T ML 
manager ее 
RO аера, Jes = = tiun This True RMS capable mullimeter has features usually only WITH JUMBO DISPLAY. 






Pick one up for Ihe toolbox, Fealures 
a data hold function, transistor and 
diode test, 10A maximum current. 


such as this, isan |) еа ae 
Integral part of any | ү E) seri =s, 
alternative power iei; осоо о (57 1 
system. == ! 

Il provides optimal charging voltage & current for 
wet cells & seal lead acid batteries. Three 


found in meters twice the price! It is capable of measuring 
AC waveforms with high accuracy and because it’s 
autoranging, you can use it with one hand! 

PACKED WITH FEATURES: • АСУ & DCV to 750V * 10А 
rating (AC or DC) « Resistance to 40MQ « = to 
100pf * Temp to 1000*C. * Continuity 
































microprocessor controlled charge stages ensuring proper * Frequency to 10MHz * Diode test * Auto 
battery maintenance as well as a deep cycler for wet cells. power off * Rubber holster & test leads 
Also includes, overcharge & temp protection, tow voltage included, * Data hold & relative modes =] 
disconnect, back current protection, over discharge & polarity ——— A KL э. 
protection and dusk/low light detection Ultra Mini | Fantaslic pocket sized thermo- 
; P" ) (^ |T er mi nate gun. Great for reducing heatshrink, 






High € Current Blowtorch ] | network 


Produces a powerful jet like (^i 
flame! Brilliant lor camping. xj iy 
E 







removing adhesives, paint elc. With a 4 
flick of the trigger il instantly powers { 
up to a whopping 650°C! Powered by @ 
a refillable cartridge (T 2475 $5. 29) 





eu 










RRP $19.95 













All supplied with 2.1mm hiking or even as a cigar 









1 M 8908 5V 2.6A 
DC jack. lighter! * adjustable fh 
g | M8925 9/1 7А р.» ааа тате Great for those quick 
er slimline case! « refillable gas chamber Why pay a fortune for a ^ 
(M 8909 12V 15A J ns dk dono genuine KRONE® tool? jobs. Ullra compact & 





This tool punches down wires albi шыш 


and cuts at the same time. 

Also features inbuilt tools for 
removing wires from terminal 
blocks. 


ignition + sturdy metal 


Regulated Bench  consiucion Fis rigt) 
Power Supply onto your keyring! 


12 month warranty. 
Delivering 3V, 4.5V, 6V, 7.5V, TUTTA 
9V and 12V at up to 1.5A. 


















i - Great for lec- 

= Qur best selling : м = EU c | lures, semi- 

A inr for voltage sensitive punchdown tool ever! Was: ай. >. S cn * mars, building. 

devices like video games, кшт | Now in use by IT "I0 See. $45 sites, quided 

radios, Ur | est. A na abit : x n | professionals aroun н A = 1 ү” r j sr tours etc. 
veio o S3 Australia! i 
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Turn your TV into a video 
intercom! 
This compact unit 
provides a quick 
inexpensive way to 
monitor your front 
door, or even your 


Dil rio a 


simply connects to 

your television (10m cable 
included) and provides clear, 
colour video from the camera 
outside. The wall mount 

intercom lets you speak to people 
outside without opening the door. 
5 8408 Power supply included 


Check who Is at the door before opening It simply by 


connecting this unit up to your television! 
A great inexpensive security solution! 
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| RAP $149 


2 ( nne 
Keep а qn eye . 

on your home.or Lt 
business simply · 

by connecting a i 

pair of cameras to: 

this monitor. It can: X 
automatically 

switch between 2 

inputs with variable timing. 
BNC & RCA connections. 


LIMITED STOCKS! 

Stylish low profile, 

flush mount design 

is perfect for mount- 

ing in areas where a regular 
dome camera would be unsighlly. 
B&W. I 9243 plugpack to suit $18 


Weatherproof 
Access Panel 


Single or multi user 4 digit 

entry code system, perfect їог E 
access conirolinhome or @ 
business applications. 
Features 3 outputs; 5A 

NC/NO for door strike & 2 x 

1A outputs for alarm 

triggering. Up to 100 million 

possible entry codes! 


Protect areas from unauthorised people 


Light up 
those 
dark 


| areas 1 
Turns any camera into a 


“see in the dark" » Rugged aluminium 


infra red type. Great Me 
ИНИНЕН weatherproof case! | 


with existing surveillance systems 
that require a boost of extra light dur- 
ing night time recording. 

20 IR LED's. 10m range. 


Deafen those 
burglars! 


110dB indoor siren. 
Mounts easily to the 
ceiling to provide an 
а нне и ЩЕ 
12VDC, 
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OVERNIGHT ROAD FREIGHT TO MELBOURNE & BRISBANE 


Now shipping eastern states orders from Sydney! 


COMPUTING BARGAINS 
High Speed DVD Recordables & TDK. 


Compatible with the latest high speed recordable drives (up to 
16x). 10 discs per pack. Single layer. 4.7gb. 




























GOT AN VOLD PC YOU WANT TO PUT TO SOME USE? 
| This Linux based digilal 
recorder card can plug into any 
PCI slot and provide you with 4 
camera inputs for your 
surveillance system. It utilises 
an “on-chip” operating system y 
allowing it to run on older PC 

. hardware (500MHz min.) & 
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PLUS 2 | 












prevent system damage in the * s users! > 

event of a hard disk failure. it'even | CD-R Pens [ 1) 

allows you to remotely monitor | High quality TDK #8 это 

your camera’s via the internet. | brand CD-A's р cp-Re —- 

Check out our website for full with 2 bonus IL 

information on this professional CD-R pens. = ^: 
With retractable USB cord to keep Don't compromise on 


quality digital recorder. 


= your laptop case neat and tidy! your data backupsi 52x speed peu 


ыда a i — Í— 
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Sensational PC Sound 
| by AV Labs | 


Stylish PC sound system 


This tiny camera can also see in the dark! 
Great for outdoor use, or even 
as an aquarium cam! B&W. 










Set up your own aquarium | featuring a compact 4 inch "long throw" 
camera! Brilliant performer, 34] yf} | | subwoofer designed for maximum bass in a 
even outdoors or water aap $iga| | Wooden cabinet. The satellites give the whole 
prone areas. system a modern appearance. A handy (Smeg 
desktop remote control allows easy 
Ni gh torD "mcam ^ adjustment of volume, bass and treble. 
















Dome Camera 


With infra-red illumination ‘ 
& audio! An excellent performer in both 
daytime & low light conditions. Operates 





This handy USB graphic tablet “notepad” 
will revolutionise the way you write notes, 
letters, graphics and more! It allows you to write on a 
standard notepad, digitizing the strokes you make via its 
special magnetic pen. Handy software can converl your 
ENS to text or store it as ag Gran CS 


down to a miniscule 0.01 lux. 380 line CCD 
sensor produces a crisp 
image. 


SS SSL Es 










For connecting alarm 
accessories such 
as PIR’s and y 
other 
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—— 
monitor! 
CCTV Coax This handy 4 port KVM 
Standard RG597 750. coax _ (keyboard/video/mouse) switcher allows you to Wa 
for television & CCTV share a single monitor, keyboard and mouse with 


installs. Full 30m rolls. 


CCTV BNC 
Crimp Plugs 
Buy in bulk and save! Suits 
RG59. For easy connection 10 
most surveillance cameras and 
equipment. In packs of 10 


up to 4 individual PC's. Great for server rooms or anywhere that 
| space is at a premium. This new model also transfers audio signal! 
LEE with n zm leads. 





| Comprehensive { Di 
| editing software Mam 


included! 


Why spend ages trying to edit names, numbers and 
Se on your tiny phone keypad? Import all 
the info onto your computer for easy editing 
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fantastic compact SIM card reader. 
Suits Windows 98SE/XP/Me/2000, 


A with this 


These ratchet coaxial 
crimpers make it 





incredibly easy to in опе ‹ сага 
lerminate your | f ep.: 
CCTV cabling. Suits RG6, ‘reader & л 
RG58 and RG59. 

| ° Great for 












| laptop 
users . 


Remote control your 
240V appliances 


USB web camera 
by SITECOM 





| Great for video confer- | e Stylish 
Great for remote controlling your "eu encing Or just to chat | and durable == 
garden lights, poo! equipment, RAP $129 on-line with your | aluminium finish « High 
access control etc. This compact A 1024 ! friends around the | speed USB 2.0°3 USB 
white box and remote contral allow | globe. Can be clipped to! ports « Suits Compact 


you lo switch your appliances in up to 4 modes: 
on/off, latched, momentary & 2 minute timed 


| laptop screen or self 
| standing. Software 


| Flash, Smart Media, MMC, Secure 
| Digital, IBM Microdrive, Memory Stick, 





operation. It's even code hopping to prevent provided suits Mini SD and more! 
unauthorised frequency reading by burglars. | Windows | 
30m range, 240V @ 6A 98SE/Me/XP/2000. Compact and inexpensive 
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bridges e Detailed assembly instructions. Further to this, a vast majority of our kit range also include: « 

































Robust, waterproof to 30m! | Pocket | Wall mount your , 
Super bright LED torch battery speake rs 
ae | tester Stylish wall brackets for wall 
ee See mounting speakers up to 10kg! 

LEDs (rated al Tests AAA, AA, 


Add a touch of class to your home 
theatre system or even 
use them in your study to' 
mount your PC speakers. 
Adjustable base 165-300mm 





C, D, N and 9V sizes 

plus button cell lithium 

batteries, Keep one in 
the kitchen drawer 


100,000hrs), it can oper- 
ate for up to 30hrs on one set of 
batteries. Fantastic for divers, hik- 

ers, campers etc! Includes 4 x AA batteries. 
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Wireless. oe Replace those worn 
Көөр ап syeonihe ^ || out controllers 
a р 
i J 
where you might bel Available for PS/2 or X-Box. 
The wireless thermometer [ets Featuring extra turbo & 
you know what's happening : | ca 2 
outside at a glance! Features: ө о I D: 














* 30m range * Temp range  RRP $1885 


0°-50°С * Fantastic for remote 
temperature monitoring. 










(SC Dec 2004) Extremely simple amp kit 
designed to be easy enough for beginners to 
к. Delivers 20W AMS and is suitable for 
small hi-fi applications or a PC sound 
system. Power supply module also 
available, K 5117 $12.95 


Great simple kit for those jearning about audio circuits 
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Кеер a keen eye 
on your 240V 
power usage 


(80 Kt? 04) 

IT 1ec] in 51 
High capacity charger designed © 
to provide correct charging cycles 
for the unique requirements of deep 
cycle batteries. It provides a 3-step 
charging cycle designed to protect batter- 
ies from damage & ensure maximum life- 
time. The 16.6A output is easily capable of 
handling batteries up to 250Ah output. When 
fully constructed it features: * LCD display * Temperature, current & volt- 
age metering * 4 preset battery chemistry settings * Correction for volt- 
age drop across battery leads 


PIC Programming | 
Adaptors NEW 


+10 
Designed by Altronics 
Need to design around 28 or 40 pin PIC? 
Can't find a reasonably priced 
programming kit? We've managed to 
solve BOTH problems with these great add ons 
for the K 9505. They allow you to easily program 28 & 40 
pin PIC's which are very popular in electronics. Each kit 
includes a ZIF socket and PIC chip. 


BONUS OFFER: Buy both adaptor kits and the original gi 
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(SC July 04) This energy meter E 
allows you to monitor every electron you == 
use! lt simply connects inline with your appliances 

and provides usage figures in both kilowatt hours (kWh) or; 
dollars. Great way to budget energy within the home or 
business and reduce operating costsl 
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] if the alarm sounds! 
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Be notifie 
(SC April '03) 
Allows your alarm sys- 
| tem to dial a number 
| when its triggered. Can 
~ | also be used on anything 
| with closing contacts. Use it to noti- 
. | fy maintenance staff when computer systems or 
——| ашотаѓеа guemen = down. 


‘Sub Bass Extender Kit | T TES Ain at Ee 
(SC April 2005) Can provide nearly an ower equipmen up 0 in your car | 


extra octave of bass response from your | (SC June 2003) Allows you to run 


existing hi-fi speakers. Suitable for sealed | €QUipment in your car which requires 
and vented enclosures it is sure to | More than the 12V your car battery 


supply an added boost to your hi-fi or |, CN Supply. Adjustable from 13.8-24V 
home theatre. Supplied with a blank @ maximum of 2A. 
jiffy box case. 





K 9506 25 pin 
K 9507 40 pin 
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RRP $44.95 | 
K 6320 
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Can even be used as an 12V SLA 


Guitar Pre Am plifier Kit 


ШП, | 
easy to 
build! 





battery charger (>6.5Ah only) 
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Add ап EQ to апу audio project 


(SC Dec '95) 

= Great addition { 
Í to any amplifier 

E design! Fealuresa s120B — %4 

Ei boosticut on all 5 bands (centres at ҸӘ 

Ы) 63Hz, 250Hz, 1kHz, 4kHz, 16kHz). Requires 15V ' 
supply (M 2855L transformer). 


FREN BONUS: Second channel | Тайог the sound output from your favourite £ 
kit (K 5345) valued at $24.95! | project. Great for amps, pre-amps, porate 7 
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(SC November '00) This pre- 
amplifier will improve the sound of 
your guitar and can easily be 
built into custom guitar amp 
boxes. It's equipped with bass, 
mid & treble controls as well 
as an effects & line inputs. 






та хо RAP $29.95 
| K 5305 


iT. E а Г! + r түү | b 
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All Altronics kits feature: « Premium grade components such as 1% metal film resistors, IC sockets & MKT capacitors. * Solder masked PCB's to eliminate solder 
Silk screened PCB overlays to aid component placement 
e CNC punched chassis and silk screened panels * And we often provide ancilliary parts in our kits that competitors do not supply, saving YOU money! 
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Authorised Resellers: 


ALBANY Leading Edge Hi-Fi 98412077 


BUNBURY Leading Edge Hi-Fi 97216222 
ESPERANCE Esperance Comm. 90713344 
I GERALDTON ML Communications 99657555 
JOONDALUP Lantaztic 93010521 
KELMSCOTT Eleclronix Mart 94954433 
NARROGIN Greal Southern Comm. 98814881 
BALLARAT Wiltronics 53342513 


Eclipse Security 97689007 

PCB Electronics 54444044 

Slar Elecironics 54705433 
Rockby Electronics 95628559 
G&C Communications 59963298 
MB Radio Supplies 53452205 
Truscotts Electronics 97233860 
Telecoms Pty Lid 97933339 
Academy TV 52481621 

Hobby N Tronix 53822319 
Gardner Electronics 56622861 
Tandy 97431233 

Benchmark Electronics 50210622 
Electronics A Us 50230762 
Semlronics 98733555 

ТЕС ітрогіѕ 98777071 
PACKENHAM Get Smarl Hi-Fi & Repairs 59414886 


BENDIGO 
CASTLEMAINE 
CLAYTON 
CRANBOURNE 
CRESWICK 
CROYDON 
DANDENONG 


HORSHAM 
LEONGATHA 
MELTON 
MILDURA 


PRESTON Preston Electronics 94840191 
SWAN HILL Lateral Communications 50922322 
WODONGA Exact Electronics 60565746 
WONTHAGGI Raneye Ply Ltd 56724774 
BATHURST Leading Edge 63323189 
DAPTO Vimcom Electronics 42625308 
GUNNEDAH Protronics 67422110 
NORTH RICHMOND CPT 45714699 
PORT MACQUARIE John Fetlell Radio 65811341 
SMITHFIELD Chantronics 96097218 
SYONEY David Reid Elact. 92671385 
WINDANG Mad Electronics 42977373 
WOLLONGONG Newtek Electronics 42271620 
WYONG Pro Disc Ent. 43531100 
BRISBANE Delsound PL 33978155 
' BOWEN HILLS Prime Electronic Comp. 32527466 
CAIRNS Pentacom 40321710 
CLONCURRY Access Electronics 47422590 
HERVEY BAY Leading Edge 44283055 
LONGREACH Access Electronics 46580500 
MACKAY Slevens Eleclronics 49511723 
MAROOCHYDORE All Elect. Supplies 54436119 
MARYBOROUGH Leading Edge 41214559 
MOUNT ISA Outback Electronics 47433475 
ROCKHAMPTON Access Electronics 49221058 
SOUTHPORT Prime Electronic Comp. 55312599 
TOWNSVILLE Solex 47754522 
ADELAIDE Aztronics 82126212 
BRIGHTON Force Electronics 83770512 
BLAIR ATHOL Агігопісѕ 83496340 
HOLDEN HILL Force Electronics 62617068 
MT, BARKER Force Electronics 83911133 


Force Elecironics 85321433 
Force Elecironics 83471188 


Active Electronics 62310111 
Aclive Electronics 633473933 


HOBART 
LAUNCESTON 


~ Global PC 33776086 
Global PC 39434475 
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Phone 1300 797 007 


Fax 1300 789 777 


C/- РО. Box 8350 
Perth Business Centre, W.A. 6849 
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6 Altronics 2005 Whilst all possible 
care is taken, Altronics takes no 
responsibility for any loss or damage 
howsoever caused, suffered by a 
reader with respect to any matter or 
thing referred to herein. 

Prices stated herein are only valid 
for the current month or until stocks run out. All 
prices include GST and exclude freight and 
insurance. See lates! catalogue for freight rates. 
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Professional engineers, students and 
hobbyists alike will appreciate this low- 
cost, high-performance development 
board from JED Microprocessors. 


Australian company situated in 
Joronia, Victoria. Over their 25-year 
history, JED has produced a wide 
range of boards for the industrial and 
scientific sectors. Thousands of their 
single board computers are in use in 
applications as diverse as traffic moni- 
toring in Victoria to penguin weighing 
in the Antarctica. 

Although relatively low in cost, 
this new design boasts high perform- 
ance and ease-of-use that will prove 
adaptable to an endless variety of 
applications. It is based on the Atmel 
ATmega32 microcontroller which 
features an 8-bit RISC architecture 


Ja MICROPROCESSORS are an 
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that’s designed for efficient program- 
ming in high-level languages such as 
C and BASIC. 


What’s on the board 


As mentioned, an ATmega32 mi- 
crocontroller forms the heart of the 
AVR200 design. JED has chosen the 
40-pin dual-in-line packaged device 
rather than the 44-pin surface-mount- 
ed variant. In fact, all parts on the 
board are through-hole mounting, so 
that the board is easy to assemble. 

The board’s architecture is very 
simple, with the majority of the mi- 
cro’s four 8-bit ports available for ex- 
ternal interfacing. A handful of more 





ax yy (39 efi de 
Managing Director, JED Microprocessors 


Pty Ltd. 


complex functions such as serial I/O 
and I*C are supported by dedicated 
hardware. | 

A screw terminal block at one end of 
the board accepts DC power (6-18V) for 
the on-board +5V regulator. Adjacent 
to this is a reset switch for the micro, 
while on the opposite side of the board 
are the serial communications connec- 
tors, comprising a D9 socket for the 
RS232 interface and a 10-way header 
for the IC bus. 

Rows of screw terminal blocks along 
the top and bottom edges of the board 
provide easy access to the microcon- 
troller’s ports. In the standard configu- 
ration, eight lines function as analog 
inputs or digital inputs/outputs. A 
further 11 lines act as digital inputs, 
while nine drive power Mosfets to 
provide open-drain outputs. All port 
pins used as inputs include over-volt- 
age protection. 

If the standard configuration is not 
suitable for your application, then in 
most cases, ports can be swapped from 
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inputs to outputs or vice versa with 
only minor component changes. 


Atmel AVR micro 


The ATmega32 is a mid-level mi- 
crocontroller in the AVR range and 
has 131 instructions, most executing 
in just one clock cycle. The board is 
normally supplied with a 3.6864MHz 
crystal but frequencies of up to 16MHz 
are supported. The RF energy radiated 
from the board is comparatively low, 
due mainly to the on-board filtering 
components and the lack of external 
high-speed buses. 

There are 32 user registers as well as 
2Kb of user RAM. Six of these registers 
can be combined to form three 16-bit 
pointers, all supporting auto-incre- 
ment/decrement with indirect and 
indexed addressing modes (the ad- 
vantages of the AVR over architectures 
like the 8051 and PIC are immediately 
apparent when looking at this internal 
structure). 

Included on the chip are 32Kb of 
FLASH (program) memory and 1Kb 
of EEPROM. The FLASH memory 
can be loaded from a programming 
adapter (such as the AVR-ISP) or via 
the serial port of a PC using a boot 
loader. This will be described in more 
detail later. 

Major peripherals included in the 
ATmega32 are as follows: 

e UART for serial communications 
(RS232, RS485 or TTL level); 

ө Two Wire Interface (TWI), identical 
to the Philips I^C system; 

@ Serial Peripheral Interface (SPI), 
which allows two-way clocked data 
transfer; 

ө Two 8-bit and one 16-bit counter 
with prescalers, capture/compare 
functions and PWM outputs; 

@ Four 8-bit multifunction input/out- 
put ports; 

ө Watchdog timer. 

Note: the operation of the Atmega32 
microcontroller is far too complex to 
be described in any detail in this short 
article. Readers not already conversant 
with this device can download the 
datasheets from www.atmel.com. 

Let’s examine each of the I/O ports in 
detail and look at the various options 
available for the AVR200 hardware. 
The accompanying circuit diagrams 
are split into three sections due to size 
constraints. Fig.1 shows ports A & B 
as well as the voltage regulator, line 
filters and the optional high-resolution 
voltage reference. Fig.2 shows port C, 
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Basichspecitications 


High performance ATmega32 AVR RISC microcontroller 
Easy-to-assemble design (no surface mounted devices) 


Four 8-bit input/output (I/O) ports, configured as follows: 
- 8 analog inputs or digital inputs/outputs 


- 11 digital inputs 

- 9 Mosfet (open drain) outputs 
- RS232 serial port 

- optional RS485 port 

- buffered 2С port 

- battery-backed real-time clock 


Highly customisable (ports can be reconfigured) 


Screw terminal connections 


High quality, plated-through PC board with solder mask 
Over-voltage protection for all inputs 


Small size (only 110 x 90mm) 


Supports “upstairs” expansion/prototyping boards 


the real-time clock and the buffered I4C 
interface. Finally, Fig.3 shows port D 
and the RS232 serial interface. 


Port A — analog inputs 


The ATmega32 has a powerful 
analog input system, incorporating an 
8-channel, 10-bit resolution analog-to- 
digital converter (ADC). Each channel 
is brought out to screw terminal blocks 
(J2 & J3), one of which also provides a 
+5V connection for external interface 
circuits, where required. 

Each channel incorporates a 7-way 
socket strip (L4-L11) that’s positioned 
between the micro’s inputs and the ter- 
minal blocks. The strips can be loaded 
with various components to perform 
a range of basic signal-conditioning 
functions. These include over-voltage 
protection, voltage scaling, high-pass 
filtering, etc. The various possibili- 
ties are shown in Fig.4. In summary, 
these are: 
€ A simple series resistor (R, usu- 
ally 10kQ) for protecting a port input 
(Fig.4a); 
® A pull-up resistor (Rpy) to Voc, used 
with resistive transducers to ground 
(R, is still required) (Fig.4b); 

ө А termination resistor to ground 
(Rpa) for a current loop input (eg, a 
200Q resistor converts a 4-20mA cur- 
rent loop to a 4V signal). Note that 
resistor R, is still required (Fig.4c); 
€ A series resistor (R4) and a filter 
capacitor (Cy) to ground for signal 
smoothing (Fig.4d); or 





è A voltage divider configuration us- 
ing R, and Rg (Fig.4e). 

All port A inputs are protected 
against over-voltage conditions using 
Texas Instruments TL7726 hex clamp- 
ing devices (U5 & U6). These devices 
limit the voltage range on the port pins 
to between V,, and ground (+ 200mV 
when sinking 25mA). 


ADC reference 


The full-scale voltage range of the 
ADC depends on the chosen refer- 
ence voltage. This can be +5V (Vcc), 
an internal +2.56V reference or an 
external +4.096V adjustable reference. 
The latter is provided by an optional 
MAX874CPA precision voltage refer- 
ence (U4). VR1 allows this to be set 
accurately using a digital voltmeter. 

The typical temperature coefficient 
for the MAX874CPA is 20ppm/°C, 
which is less than 1 LSB of conversion 
error over a 40°C range. This degree 
of precision is not possible with the 
internal reference, which can vary 
from 2.3-2.7V and has no quoted tem- 
perature coefficient. 

When using +5V as a reference, be 
aware that its absolute value can vary 
between 4.75V and 5.25V. Although 
large, this variation can be acceptable 
in certain applications (eg, when mak- 
ing ratiometric measurements). 


Port A - digital I/O 


The Atmega32 supports both analog 
inputs and digital I/O on port A. The 
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* WHEN PBO-PB3 ARE USED AS INPUTS, RP5 & RP15 
ARE INSTALLED BUT F1-F4 AND RPT ARE NOT, 
THIS IS THE STANDARD CONFIGURATION. 
ALTERNATIVELY, TO USE PBO-PB3 AS OUTPUTS, 
OMIT RPS & RP15 AND INSTALL OPTIONAL 
COMPONENTS F1-F4 AND RP1 INSTEAD. 


siliconchip.com.au 


tasks. Ports ‘A’ & 


desired mode of operation is selected 
under program control. Therefore, the 
same connectors (J2 & J3) can provide 
analog inputs, digital inputs or digital 
outputs. Again, components must be 
installed in the 7-way socket strips to 
suit the chosen mode. 

If the port is used as digital inputs, 
resistors similar to the analog modes 
above can be installed, as follows: 
€ Aseriesresistor (R,, usually 10kQ) 
for protecting a port input — see 
Fig.4a; 
€ Aswitch or (external) optoisolator 
input with pull-up resistor (Rpy) to 
+5V (Fig.4b). 

@ A pull-down resistor to ground 
(Rpa). This allows voltage inputs of 
5 -12V to be sensed, with over-voltage 
protection limited by the dissipation 
of Rpq (Fig.4c); and 

€ A voltage-divider configuration 
with R, and Rg. Peak over-voltage 
protection of hundreds of volts is 
provided in this way (dissipation is 
limited by R,) – see Fig.4e; 

If Port A is to be used as digital out- 





Kits and options for this project 
will be available from JED Micro- 


processors Pty Ltd, 173 Boronia 
Rd, Boronia, Vic, 3155. Ph (03) 
9762 35868. Or visit their website 
at: www.jedmicro.com.au 





puts, all that's required is a low value 
series resistor (R,) of 100Q or less to 
limit the short-circuit current. The out- 
put voltage swing is 0-5V, with several 
milliamps of drive current. Note that 
LEDs can easily be driven using R, as 
a current-limiting resistor. 

If more current is needed from Port 
A, then the socket strips can be omit- 
ted during assembly and eight 4.7kQ 
resistors and MDT3055 N-channel 
power Mosfets installed in their place, 
as shown in Fig.4(f). 


Port B — SPI interface 
The Serial Peripheral Interface (SPI) 


Fig.1: the ATmega32 microcontroller features four 8-bit ports for external interfacing 
‘B’ are shown here, with ‘C’ and ‘D’ on following pages. Port A can 
support analog inputs or digital UO and is highly configurable via 7-way socket strips 
(L4 – 111). Рогі В is typically configured for digital inputs. 


RP7 TD 
Ax47k PORT B: 4-7 
2288 E, 
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"WHEN PC2 - PC7 ARE USED AS OUTPUTS, FETS F5 - F10 AND RPS & RP9 ARE INSTALLED BUT 
RP2, RP3, RP13 4. RPLA ARE MOT THIS IS THE STANDARD CONFIGURATION. ALTERNATIVELY 
TO USE PC2 - PC7 AS INPUTS, OMIT THE FETS (F5 - F10), RPB & RP? AND INSTALL 

RESISTOR PACKS RP2, RP3, RP13 & RP14. 





ZENER DIODES 
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Fig.2: six bits of port C (PC2 - PC7) drive power Mosfets to provide high-current open-drain outputs. The lower two 
bits (PCO & PC2) are used by the TWI (I?C) interface for peripheral expansion. 
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is a 3-wire interface that enables syn- 
chronous data transfer between the 
ATmega32 (in "master" mode) and 
any number of peripheral devices. It 
can also be used for micro-to-micro 
communications, where one operates 
in master mode and the other in slave 
mode. The SPI supports all industry- 
standard modes as well as variable 
bit rates, MSB or LSB first transfers 
and interrupt generation on transfer 
complete. 

Three pins on port B are used for 
the SPI: PB5 is “MOSI” (Master Out 
Slave In), PB6 is “MISO” (Master In 
Slave Out) and PB7 is *SCK" (Serial 
Clock). These signals are made avail- 
able on connector J13. This connector 
also brings out port pins PB1-PBA, 
which can be used as *enable" signals 
for peripherals. 

A secondary function ofthe SPI port 
comes into play when the micro's RE- 
SET line is active. In the reset state, the 
SPI operates as a serial programming 
interface, allowing direct program- 
ming of the micro's FLASH memory 
(from a PC, for example). To this end, 
connector ]13 has been specially modi- 
fied to allow connection of a 6-pin 
Atmel STK500/AVR-ISP programming 
cable. A gap of four missing pins al- 
lows the 6-pin cable header to fit onto 
the first six pins of the connector. 

Connector J13 is also intended to 
allow connection of a prototype or 
project board with SPI-interfaced 
peripherals or direct port-driven I/O. 
Add-ons like this can be connected 
via a ribbon cable or mounted “up- 
stairs” on a satellite board such as 
the AVR202. 


Port B - digital I/O 


As an alternative to the SPI func- 
tions mentioned above, all bits of Port 
B are also available for general-purpose 
I/O. In the standard configuration, all 
eight bits are digital inputs but bits 0- 
3 (PBO-PB3) can also be configured as 
power Mosfet outputs using optional 
components. 

If PBO-PB3 are to be used as inputs, 
a 6-way socket strip is installed in the 
RP5 position to accept a 4 x 4.7kQ 
5-pin resistor pack. The end pins of 
the socket are at -5V and ground, so 
depending on the orientation of the 
resistor pack, the four port lines may 
be pulled down to ground or pulled 
up to 45V. 

In addition, a 4 x 4.7kQ 8-pin re- 
sistor pack must be installed in loca- 
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tion RP15. These series resistors are 
designed to provide current limiting 
for the TL7726 hex clamping devices 
(U5 & U6) during over-voltage condi- 
tions. 

Note that configuring bits 0-3 as 
inputs also enables the use of several 
special on-chip functions. Refer to 
the ATmega32 datasheets for detailed 
information. On the AVR200, bit 2 
(INT2) can be linked via jumper L12 to 
the programmable square-wave output 
from the real-time clock. 

Alternatively, if PBO-PB3 are to 
be used as outputs, Mosfets F1-F4 
are installed together with four gate 
pull-down resistors. The resistors go 
into location RP1 as a 4 x 4.7kQ 5-pin 
resistor pack. 

Note that this configuration is op- 
tional and therefore the Mosfets and 
the resistor pack are not supplied in 
the standard kit. Any optional items 
can be ordered separately from JED. 

If PB4-PB7 are to be used as in- 
puts, resistor packs RP6 (4 x 4.7kQ 
5-pin) and RP7 (4 x 4.7kQ 8-pin) are 
installed, along with four zener diodes 
(Z6-Z9) for over-voltage protection. 
As described previously for the lower 
port lines, resistor pack RP6 provides 
either a pull-up or pull-down function, 
depending on how it is oriented in its 
socket strip. 


Port C - TWI (I^C) 

The Two-Wire Serial Interface (TWI) 
is used for peripheral expansion, both 
on the AVR200 board (eg, the real-time 
clock), “upstairs” to add-on boards 
via connector J14 and off-board via 
connector J6. 

The hardware for this interface is 
contained within the micro and is 
fully programmable. Two pins on port 
C are used for the TWI: PCO is “SCL” 
(the clock line) and PC1 is “SDA” 
(the bi-directional data line). Both the 
CodeVision C and BASCOM BASIG 
compilers support this interface. 

Peripherals on the AVR200 and 
upstairs boards connect directly to 
the micro’s TWI lines. Both lines are 
pulled up to +5V with 1.5kQ resistors, 
while zener diodes (Z1 & Z2) protect 
the internal bus and the micro from 
over-voltage transients. 

Normally, off-board TWI commu- 
nications are buffered with U11, a 
PCF82B715 "times-10" current mul- 
tiplier. This allows the TWI bus to ex- 
tend some distance from the board via 
header J6 and low-cost 10-way ribbon 





| Pin | Function | Pin | Function | 
ШО | 
81 nd 
252) | 


3 |BuferedSCL | 4 | grund | 

Buffered SDA} 6 | ground | 
7| wo | 8 | ground | 
ШЕ] __ тг 


Table 1: pin-outs for the TWI (I^C) bus 
header (J6). The internal header (]14) 
has the pin-outs but note that it is 
non-buffered. 


zl 
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cable. EMC filters with transient volt- 
age suppressors (LC4 & LC5) protect 
these off-board connections. 

The TWI bus appears on header J6 
along with two +5V power lines, four 
ground lines and two interrupt lines 
(INTO & INT1). The pinouts for J6 are 
shown in Table 1. . 

If it is necessary to communicate 
with non-buffered external devices, 
the buffer-chip (U11) is simply omit- 
ted and links L24 & L25 are bridged to 
connect the SDA and SCL signals to 
the outside world. In addition, R9 & 
R10 are omitted and R11 & R12 should 
be 100Q rather than 10Q. 


Port C - real-time clock 


A Dallas DS1307 real-time clock 
chip (U7) provides time and date infor- 
mation over the TWI bus. This chip fits 
underneath the microcontroller and 
operates with a 32kHz watch crystal. 
A small lithium cell provides back-up 
when the power is off. 

With link L12 installed, the clock 
chip can provide a square wave signal 
of 1Hz, 4kHz, 8kHz or 32kHz on INT2 
(PB2). The DS1307 includes 56 bytes 
of non-volatile RAM, also accessible 
over the TWI bus. 


Port C - digital I/O 

The standard configuration for 
port C bits PC2-PC7 is as outputs. 
Six MTD3055VL power Mosfets 
(F5-F10) provide high-current open- 
drain outputs on terminal blocks J4 
& J5. Resistor packs RP8 & RP9 pull 
the Mosfets' gates low to ensure that 
they're off when not being driven by 
the port pins. 

An option is to configure PC2-PC7 
as inputs. In this mode, the RP8 & 
RP9 positions are fitted with six zener 
diodes instead (not shown on circuit), 
providing over-voltage protection for 
the micro’s inputs. Also, two 3 x 4.7kQ 
6-pin resistor packs are installed in 
locations RP13 & RP14, and 5-way 
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"WHEN PD4, 5 & 7 ARE USED AS OUTPUTS, FETS F11-13 & RP10 ARE INSTALLED BUT RP4 & RP16 ARE NOT. 
THIS IS THE STANDARD CONFIGURATION. ALTERNATIVELY, TO USE PD4, 5 & 7 AS INPUTS , OMIT F11-13 & 
RP10 AND INSTALL OPTIONAL RESISTOR PACKS RP4 & RP16. THREE 4.7V ZENER DIODES (NOT SHOWN) 
MAY THEN BE INSTALLED IN THE RP10 POSITION TO PROVIDE OVER-VOLTAGE PROTECTON. 


AVR200 DEVELOPMENT BOARD — окто сест 


Fig.3: the standard configuration for Port D uses three bits (PD4, PD5 & PD7) to drive power Mosfets and three bits 
(PD2, PD3 & PD6) as digital inputs. The lower two bits (PDO & PD1) are used for an RS232 serial interface. 


socket strips are installed in locations 
RP2 & RP3. The socket strips accept 3 x 
4.7kQ 4-pin resistor packs, which can 
be used to pull up or pull down the 
inputs depending on how the packs 
are oriented in their sockets. 


Port D - RS232 serial port 


The ATmega32 hardware UART isa 
powerful device with receive buffers, 
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its own baud rate generator, digital 
filters for noise reduction, multiple 
modes and three independent inter- 
rupts. 

The standard configuration for 
AVR200 serial communications is a 
minimum-component R5232 inter- 
face. This requires only two pins from 
port D: PDO for “RXD” (receive data) 
апа PD1 for “TXD” (transmit data). 


ZENER DIODES 


A K 


In this simple, no-handshake mode, 
links L20 & L21 are bridged, connect- 
ing PDO & PD1 to the RS232 transceiver 
IC (U8). The other (line) side of the 
transceiver is connected to the RS232 
D9 connector (J8) via link L13. 

Link L13 has two possible positions, 
allowing changeover of the TX and RX 
pins on the D9 connector to facilitate 
either DTE (Data Terminal Equipment) 
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or DCE (Data Communications Equip- 
ment) modes. For example, if talking 
to amodem, the AVR200 needs to ap- 
pear as a DTE. Alternatively, if talking 
to a PC, the AVR200 should be linked 
as a DCE. 

If hardware handshaking is needed 
(using the RTS/CTS pair), then it can 
be incorporated by bridging link L22 
and installing a jumper on L17 pins 
2-3. This provides an RTS line driver 
and CTS receiver in U9, utilising port 
pins PD6 & PD7. 

L14 allows changeover ofthe RTS & 
CTS pins on the D9 connector to swap 
between DTE and DCE modes. Linking 
L14 pins 5 and 6 simply loops back 
RTS to CTS on the interface. 


Port D — RS485 or TTL 
serial ports (optional) 

The AVR200 also includes support 
for an RS485 communications port. 
In this case, links L20, L21 & L22 are 
left open and a multiplexer IC (U9) is 
installed, along with an RS485 trans- 
ceiver (U10), two filters (LC2 & LC5) 
and a screw terminal block (J7). The 
multiplexer allows switching between 
the RS232 and RS485 serial interfaces, 
either manually via L19 or under pro- 
gram control via port pin PD4. 

By omitting the RS485 transceiver 
(but including the multiplexer) and 
installing a 4-pin strip header (J7B), it 
is possible to connect to TTL/CMOS 
compatible serial ports such as might 
be used on radios or GPS receivers, 
for example. 

Important: the RS485/T TL interface 
is optional and parts for it are not in- 
cluded in the standard kit, nor does it 
appear on the circuit diagram shown 
here. Information on these features is 
available from the JED website at www. 
jedmicro.com.au. 


Port D - digital inputs 

Port bits PD2, PD3 & PD6 are always 
digital inputs, normally accessible via 
screw terminal block J9. Alternatively, 
these inputs can be rerouted to perform 
other functions by moving links L15- 
L17 from their normal positions (pins 
1-2) to their secondary positions (pins 
2-3). The alternate functions can be 
summarised as follows: 
e PD2 — interrupt (INTO) from the 
TWI bus (link L15); 
e PD3 — interrupt (INT1) from the 
TWI bus (link L16); 
€ PD6 — CTS input from the RS232 
port (link L17). Also, this port bit 
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can be pulled up (to +5V) or down to 
ground via link L18. 


Port D - digital I/O 


The standard configuration for port 
bits PD4, PD5 & PD7 are as outputs. 
Three MTD3055VL power Mosfets 
(F11-F13) provide high-current open- 
drain outputs on terminal block J10. A 
resistor pack (RP10) pulls the Mosfet 
gates low to ensure that they're off 
when not being driven. 

Optionally, PD4, PD5 & PD7 may 
be configured as inputs. In this mode, 
the RP10 position is fitted with three 
zener diodes (not shown on the circuit) 
instead of the resistor pack to provide 
over-voltage protection. Also, a 3 x 
4.7k€ 6-pin resistor pack is installed 
in location RP16 and a 5-way socket 
strip is installed in location RP4. As 
described previously, the socket strip 
accepts a 3 x 4.7kQ 4-pin resistor pack, 
which can be used to pull up or pull 
down the inputs. 

Note: PD7 is used as the RTS source 
if needed by the RS232 interface and as 
the TX-ON source in RS485 mode. PD4 
is used as the multiplexer control bit 
if the optional programmable RS232/ 
RS485 interface is installed. 


Power supply 


DC power is applied to the board 
on terminal block Ji. The rail is ĝl- 
tered with LC8, a combination ferrite 
inductor, capacitor and varistor. This 
removes much of the EMC entering 
or leaving the system via the power 
leads. 

An LM2940T-5 3-terminal voltage 
regulator provides on-board power 
conditioning. It’s a low-dropout de- 
sign, which means that it can operate 
with DC inputs as low as 5.5V and 
still produce a regulated +5V output. 
Maximum continuous input is +18V, 
although it can withstand short tran- 
sients to +60V and it includes reverse 
polarity protection. 

Separation of the analog and digital 
supply rails prior to the microcon- 
troller inputs is effected with L1 & L2 
and their associated 22uF and 100nF 
capacitors. This arrangement also 
prevents radiation of digital noise on 
the supply rails. 

That’s all we have space for this 
month. Next month, we’ll describe 
the assembly and give the various 
options available for programming the 
Atmega32 micro. We'll also give the 
full pricing details for the kit. SC 
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PORT A CONFIGURATION OPTIONS FOR L4 - L11: 

A: High impedance analog input (0-5V] 

B: Active low digital input (e.g., switch or resistive 
transducer to ground) 

C: Active high digital input or analog termination 
resistor to ground 

D: Input low-pass filter 

E: Voltage divider analog input — divider ratio is 
given by Rd/(Rs + Rd) 

F; MOSFET output (Rpd ensures FET is off affer reset) 


NOTES: 

Rs is input protection resistor, typically 4.7kQ — 10kQ 
Rpu is a pullup resistor, typically 4.7kQ 

Rpd is a pulldown resistor, typically 4.7kQ 

Rd is lower divider resistor 


Fig.4: these diagrams show the 
various signal conditioning options 
for the port A 7-way socket strips. 
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Hard disk drive “plays” through AV systems 





“New and innovative” said the 
press release (as do most). What can 
be new and innovative about a USB 
hard disk case? 

This one is! It’s not one of your run- 
of-the-mill hard disks. Sure, it has the 
usual USB connectors and can store 
any file you can store on a “normal” 
hard disk — but it also sports audio 
and video out in both 2.5mm/RCA and 
S/PDIF format — AND aremote control 
so you can sit back and enjoy it all! 

In a nutshell, the NOAX SSV HDD 
allows you total control over your 
music, videos and pictures. Anything 
you can store on hard disk, you can 
play - MPEG4/2/1, DIVx, XVID, DVD, 
VCD, SVCD, MP3, JPEG, etc. 

You record them on the hard disk 
in the normal way (eg, as downloads, 
ripped CD, copied disks or tapes, etc) 
but you can then plug the same disk 
into your home theatre system (or TV, 


Soft-sided enclosures 


Hammond Electronics has launched 
a new family of hand-held enclo- 
sures, the soft-sided 1553. Featuring 
an ergonometric curved shape that 
fits comfortably into the hand, the 
cases are initially available in two 
sizes, 117 x 79mm and 147 x 89mm, 
both produced in RAL 7035 light 
grey or RAL 9011 black. The units are 
moulded in general purpose ABS and 
are ideal for housing hand-held instru- 
ments, remote controllers, flying lead 
machine controllers and many other 
applications where a stylish, easy to 
hold enclosure is required. 

Both sizes are available with or 
without battery door and compartment 
and have a removable plastic front 
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or stereo amp) to play them back ~ with 
remote control! 

The on-screen display is intuitive 
and easy to follow, as is drive operation 
—it’s plug and play on modern systems 
appearing as a local drive, so you just 
drag and drop files. 

It’s priced at $199 PLUS the hard 
disk of your choice (20-80GB) — the 
bigger the hard disk, the more you can 
store. 80GB can store up to 80,000 hi- 
res photos, 20,000 music tracks, 500 
hours of digital video or (of course!) 
80GB of computer data. 

The NOAX SSV HDD comes with the 
AV cable, remote, USB, power adaptor 
and S/PDIF cable, ; as zu above. 








panel. The battery compartments are 
complete with four clips for use with 
two AA batteries and a flying lead 
connector for a 9V PP3 size. 


| Hammond pe Pty Ltd - 
GPO Box 812, Adelaide SA SOC oo 


iy a (08) 8235 9744 Fax: х (08) 8356 зә 





| Five year anniversary of 
| I-Worm.virus 


Five years ago, email in-boxes around 
the world were suddenly filled with 
emails containing the enticing subject 
"ILOVEYOU". While some came from 


| strange email addresses others came from 
trusted sources, family and friends. 


However, the one thing all the emails 
had in common was the attachment 
"LOVE-LETTER-FOR-YOU.TXT.VBS". 
Likewise, the one thing that all the infected 
users shared was the curiosity and desire 
to click on that attachment. The result of 


| thecleverly named attachment, combined 


with a lack of safe computing practices, 
proved to be very costly as l-Worm. 
Loveletter became one of the first mass 
mailing worm outbreaks. 

What has changed since the release of 
I-Worm.Loveletter ? 

The answer is very little. While the so- 
phistication of Some worms have gradually 
increased and the motive for virus writing 
has altered, virus authors today are still 
heavily relying on social engineering, that 


| is naming their files creatively in an attempt 


to stimulate user curiosity and trick them 
into running their creations. 

Typically today, these filenames exploit 
high-profile celebrities (one of today's 
most frequent being Paris Hilton) or hit 
movies and popular teen games (the popu- 
lation most likely to unknowingly execute 
a virus) or current world events. 


STEPDOWN 
TRANSFORMERS 


60VA to 3KVA encased toroids 












Harbuch Electronics pty ita 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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On Saturday 30th April, the Computer 
Systems and Electronics Department of 
Victoria University hosted the Melbourne 
Picaxe Fair on behalf of MicroZed Com- 
puters. The day was a huge success with 
a large number of very keen electronics 
enthusiasts and electronics teachers at- 
tending and participants ranging in age 
from five to retired. 

Victoria University invited New Zea- 
land Picaxe experts Stan Swan and An- 
drew Hornblow (shown at right in photo 
above) as guest presenters. 

Stan and Andrew conducted three 
workshop sessions during the day aimed at 
varying levels of ability. These workshops 
were well attended and enthusiastically 
received by participants. 

It was interesting hear from Andrew 
regarding the arrangements for the imple- 
mentation of new electronics technologies 
in New Zealand secondary schools. 

It would appear that New Zealand 
industries have woken up, well before 
Australia, to the fact that there will be no 
young people suitably trained in electron- 
ics technologies in the future unless the 
technologies are introduced into second- 
ary schools. 

To this end the New Zealand Industry 
Training Board has employed Andrew 
to write competency standards, develop 
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Victoria University hosts Melbourne's PICAXE fair 





suitable learning materials and provide 
secondary school teachers with profes- 
sional development. 

In addition to this, Andrew moderates 
a secure on-line discussion forum for all 
secondary school students participating 
in electronics technologies in school 
programs. 

A number of Victorian secondary 
school teachers travelled from all parts 
of the state to attend the Melbourne 
Picaxe Fair as a professional develop- 
ment activity. 

These teachers are intending to imple- 
mentthe new and exciting Picaxe technol- 
ogy into secondary school curriculum. 

The Picaxe Fair included presenta- 
tions from TAFE colleges, robot hobby 
groups and distributors, as well as the 
Victoria University staff. This provided 
participants with a wide array of interest- 
ing and exciting applications for Picaxe 
controllers of both an educational and 
industrial nature and the opportunity to 
purchase Picaxe boards and components 
direct from MicroZed Computers. 


Contact: 
MicroZed 
PO Box 634, Armidale NSW 2350 





Tel: (02) 6772 2777 Fax: (02) 6772 8987 
Website: www.microzed.com.au 





Online learning program helps cut OH&S training 


Businesses often find Occupational 
Health and Safety training costly and 
logistically difficult but a new online 
OH&S training courses developed by lead- 
ing workers’ compensation insurer CGU 
will help businesses find it easier to meet 
their OH&S obligations and make their 
workplace safer. 

The online OH&S courses were devel- 
oped by e3Learning. 

Training online means smaller business- 
es and those with people spread across 
different locations can comply with legal 
obligations to train staff and keep abreast 
of safety practices. 

There are many benefits to online learn- 
ing, including flexibility and efficiency, as 
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well as time and cost savings — by up to 
70%, compared to face-to-face. 

People in remote areas can also access 
the latest training in safety practices. 

One highlight of the courseware was 
the interactive format and simulated work 
environments. 

The web-based courses include: OH&S 
Induction and Fundamentals, Hazard 
Management for Supervisors, Incident 
Investigation, Hazardous Substances for 
Employers and Supervisors and Hazard- 
ous Substances (advanced). 

Access the courses at www.cgu.com. 
au/safety. For more information, call CGU 
Safety and Risk Services on 1300 138 601 or 
http://cgusafety.e3learning.com.au/. 
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Aussie CoreChartFR 
graphical programming 
for US competition 
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South Autralian-based eLabtronics’ 
CoreChartFR Graphical Assembler has 
been released to coincide with the US 
FIRST Robotics Competition grand 
final in Atlanta, involving 73,000 high 
school students in 19 countries. 

The FIRST Robotics Competition 
controllers can now be programmed 
with CoreChartFR’s graphical drag- 
and-drop interface and drop-menu 
selections, reducing syntax errors 
significantly while maintaining ma- 
chine level flexibility, code size and 
execution speed. The system encour- 
ages top-down programming with 
comments at every level. 

Each graphical icon generates an 
assembler instruction code. The C 
subroutines written for the FIRST 
Robotics controller can still be used. 
Programmers also have the option of 
including their own C subroutines. 
The CoreChartFR Subroutine Library 
Modules can be expanded by the user 
and exchanged with others. 

Students familiar with CoreChartFR 
can use CoreChart Professional to 
program a selection of 101 PIC micro- 
controller chips with a choice of 16 
different PIC programmers. 

eLabtronics initiated the CoreChart 
based University High School Industry 
Robotic Peer Mentoring Program in 
South Australia. It aims to stimulate 
large scale science and mathematics 
learning in schools and to lead to 
innovative microchip skills develop- 
ment. 

CoreChartFR is available for trial 
at http:/Awww.elabtronics.com/Core- 











ChartFR.htm. It retails for $132.00 
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New LED drop-in replacements for 12V_halogens 


Prime Electronics have sent us 
some samples of their very new, very 
bright LED lamps which are a plug-in 
replacement for 12V halogen lamps 
(20W and 50W). 

They’re so new that we actually 
received the manufacturer’s samples; 
stocks are expected in Australia 
around the time this issue of SILICON 
CHIP goes to press. No pricing is avail- 
able at this stage. 

One of the biggest advantages of 
LEDs is their dramatically longer life 
than the very-hot-running halogens. 
Most halogens are rated at 1000 hours 
(and often fail to meet that); these LED 
lamps have a 10,000 hour rating. 

Using a 3W LED, these lamps are 
available in four shades of white and 
16 colours (and even a multi-colour 
3-LED version which cycles through 
a colour-changing routine). 

They will operate from a 12-24V 
DC ora 12-18V AC supply, so existing 
halogen lamp transformers (includ- 
ing electronic versions) will not need 


replacing. 
Instead of the 
20W or 50W 
required from 
the halogen 
transformer, 
the LED 
lamps are 
rated at just 
5W so trans- 
formers will 
also run a lot 
cooler. 






With a 50mm diameter, they will 
fit into standard MR16 halogen light 
fittings — the two pins also fit stand- 
ard connectors. 

Prime Electronics have showrooms 
in Brisbane, Sydney and on the Gold 
Coast. 








Customisable microprocessor core modules 


Rabbit Semiconductors’ new Pow- 
erCore family of microprocessor core 
modules are designed to facilitate rapid 
development and implementation of 
embedded systems. 

Powered by high-performance 8-bit 
Rabbit microprocessors with extensive 
integrated features and a C-friendly in- 
struction set designed for use with the 
Dynamic C development system, the 
PowerCore mounts on a user-designed 
motherboard (as shown at right) and 
acts as the controlling microprocessor 
for the user's system. 

PowerCores with on-board power 
supplies can also provide power to the 
motherboard. Small in size but packed 
with powerful features, these core mod- 
ules give designers a complete package 
for control and communication. 

With available on-board power sup- 
ply, analog features, and the fastest Rab- 
bit 3000 microprocessor, the PowerCore 
bridges the gap between microcontrol- 
lers and single board computers. 

Features such as microprocessor 
speed, power supply, memory, analog 
features and Ethernet capability can 


be customised via the Rabbit website 


using the online configuration tool. 
Rabbit are heralding this range as “the 
real alternative to off-the-shelf and 





custom manufacturing”. 

Created specifically to reduce the 
effort required to build embedded 
control applications, the PowerCore 
is available with 1MB Flash, 1MB 
SRAM and 1MB Serial Flash, as well 
as 5 serial ports, 39 I/O, real-time clock 
and Ethernet. 

On-board analog features include a 
ramp generator that, coupled with in- 
expensive comparators and the pulse 
capture capabilities of the Rabbit 3000 
microprocessor, allows measurement 
of analog voltages for applications 
such as temperature sensing using the 
on-board thermistor. 
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Electronic 
Projects 
For Gars 
17 TOP " — | 

CAR PROJECTS TO BUILD 


High-Energy Universal Ignition System; High-Energy Multispark CDI 
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System; Programmable ignition Timing Module. Digital Speed 
Alarm & Speedometer; Digital Tachometer With LED Display; Digital Voltmeter (12V or 
24V). Blocked Filter Alarm; Simple Mixture Display For 
Fuel-Injected Cars; Motorbike Alarm; Headlight Reminder. 

Engine Immobiliser Mk.2; Engine Rev Limiter. 4-Channel UHF Remote 
Control; LED Lighting For Cars; The Booze Buster Breath Tester; Little Dynamite 
Subwoofer; Neon Tube Modulator. 





ORDER DIRECT FROM SILICON CHIP PUBLICATIONS 


Mail orders: POBox 139 Collaroy, NSW 2097 Direct Order Prices: 
Phone Orders: 02) 9979 5644 (9-5, Mon-Fri) Aust: $14.95 (incl. GST & P&P) 


| Faxorders: — (02) 9979 6503 (24 hrs, 7 days) NZ/asia Pacific: $18.00 via airmail 
Email orders: silchip@siliconchip.com.au Rest of World: $21.50 via airmail 





Signal generators — what they 
are and how to fix them 


An RF signal generator is a vital when it 
comes to servicing and accurately aligning 
vintage radio receivers. However, it’s no 
good having a generator if it isn’t working 
correctly or isn’t calibrated. 


A RADIO FREQUENCY (RF) signal 
1 ù generator (or modulated oscilla- 
tor) is an instrument that can act as a 
substitute for a radio station. It can be 
set to generate any frequency over its 
range and the resulting output signal 
level can also usually be varied before 
being fed to the radio under test. 

This allows several things to be 


checked and/or adjusted in the re- 
ceiver, as follows: 

(1) the accuracy of the dial calibra- 
tions; 

(2) the receiver’s sensitivity, along 
with its ability to handle both weak 
and strong signals; 

(4) the amount of frequency drift in 
the local oscillator; and 





The Advance 62 signal generator is capable of generating frequencies from 
150kHz to 300MHz over six ranges. It also features CW and tone modulation 
and is just the shot for aligning vintage radio receivers. 
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(5) the receiver’s alignment, espe- 
cially the IF (intermediate frequency) 
stages. 

In addition, a signal generator can 
feed a variable or fixed-level audio 
modulating signal into the RF oscilla- 
tor for checking the performance of the 
audio section of the receiver. And of 
course, it can provide an audio signal 
for directly testing audio amplifier 
stages. 

Top of the range signal generators 
can also be used to perform a number 
of other tests on high-performance 
receivers. We'll consider some of these 
tests later on. 


Typical units 

The term “signal generator” should 
really only apply to units that have 
a high order of frequency accuracy 
with rigidly controlled and calibrated 
output levels. In addition, it should 
be possible to control the output level 
down to a fraction of a microvolt at 
radio frequencies. 

One such unit is the Hewlett Pack- 
ard 606B signal generator. As with 
similar units, its output level is ac- 
curately controlled and its frequency 
accuracy is set by either an in-built 
crystal-controlled marker oscillator 
or by an external source. In addition, 
its internal filtering and shielding is 
such that the only signal likely to be 
detected from the generator will be at 
the RF output terminal (and this will 
only be at a controlled level). 

On the other hand, “signal gen- 
erators” like the Leader LSG10 and 
LSG11 should more correctly be called 
“modulated oscillators”. A modulated 
oscillator has little or no filtering or 
shielding to prevent an uncontrolled 
level of RF signal from “escaping” 
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Above: inside the Advance 62 signal generator with the RF 
shield in place. The view at right shows the unit with the 


shield removed (ie, by unscrewing it). 


from the unit. This signal may com- 
pletely bypass the attenuator, which 
means that the output level is quite 
arbitrary. 

These and many similar older units 
are still useful for testing restored 
vintage radios, although they cannot 
be used for some precision fests. The 
output frequency from these modu- 
lated oscillators is usually accurately 
calibrated on the dial (making them 
useful for checking alignment and dial 
calibration, etc) but the output level 
cannot be relied upon. 

Before passing judgement on any of 
these instruments, it must be consid- 
ered what work each was intended to 
do. For example, the Hewlett Packard 
606B was designed for testing and 
aligning high-performance 2-way ra- 
dios and was an expensive instrument 
when new. It was able to test many 
parameters other than RF sensitivity 
and frequency stability and an indica- 
tion of its quality can be gauged by 
the fact it was used during the 1960s 
and 1970s by the Department of Com- 
munications (now ACA) in their Type 
Approval Laboratories. 

By contrast, signal generators such 
as the Leader LSG10 and LSG11 are 
much more modest but will still do a 
reasonable job for most vintage radio 
restorers. 

Between these two extremes are 
other instruments that will not only 
do the job for vintage radio restorers 
but will also meet the needs of radio 
amateurs. The latter typically require 
more accuracy than an LSG11 can 
give. Units such as the Advance P1 
and 62 signal generators, for example, 
have quite good shielding and filter- 
ing to minimise signals escaping from 
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the case or being radiated down the 
power lead. 


Fixing an Advance P1 


A friend who suffers from Parkin- 
son’s disease is largely confined to 
a wheelchair and is unable to hold a 
soldering iron with a steady hand. He 
had been trying to restore the Advance 
P1 signal generator but due to his dis- 
ability, was not making much progress. 
As a result, I agreed to do the job for 
him — he would get the unit back in 
working order and I could use the P1 as 
part of an article on test equipment. 

When he obtained the unit, it ap- 
peared as though it had been worked 
on by its previous owner, the power 
supply and audio oscillator section 
being the obvious "casualties" of this 
attention. 

My friend told me that the P1 came 
with a 5Y3GT rectifier for the power 
supply. However, this didn't seem 
right to me as the power transformer 
was too small to provide enough power 
for even the 5Y3GT's filament. Also, 
the valve socket was right alongside 
what I took to be the audio oscillator 
transformer. 

] traced the circuit out around the 
octal socket and found that it was 
connected to the audio transformer. 
Lacking a circuit, I had no way of 
knowing what valve had originally 
been used in the audio oscillator but 
experience told me that a 6J5 triode 
may suit. I looked up the pin-outs 
and found that it would indeed make 
a Hartley audio oscillator circuit if a 
6]5 was plugged in. 

Having worked out what the octal 
socket and its adjacent circuitry did, it 


was time to look at the power supply. . 





The 240V AC mains supply came in via 
aswitch to the primary ofa small trans- 
former. I checked all the windings and 
found there was a tapped primary and 
two untapped secondary windings, 
one for the valve heaters and the other 
for the high tension (HT) supply. 

The mains was supplied by a 3- 
core lead and someone in the past 
had wired the Neutral (black wire) to 
the Active terminal of the plug. Due 
to this inaccurate wiring, the Active 
wire did not have the switch in series 
with it — 240V AC was applied to the 
power transformer whether the unit 
was switched on or off. This was cor- 
rected, so that the switch is now in 
the Active line. 

As part ofthe RF filtering, two 600V 
1nF capacitors were wired between 
the Active and Earth and Neutral and 
Earth. However, 600V DC-rated capaci- 
tors are not at all suitable this job and 
may puncture due to voltage spikes on 
the mains. They were replaced with a 
purpose-made suppression block rated 
to work at 250V AC. 

Next, I removed the shield from the 
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The Leader LSG11 is a low-cost generator but is still useful for aligning vintage 
radio receivers. It produces frequencies ranging from 120kHz to 130MHz. 
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This is the view inside the Leader LSG11 signal generator. Note the switched 


coils and the tuning capacitor. 


RF oscillator section and this revealed 
a 6J6 valve. This valve was removed, 
along with the dial lamp, and power 
applied to the unit. The filament volt- 
age was up around 7.5V and the wind- 
ing which I thought may have been for 
the HT produced just 55V AC. 

There was absolutely no way that 
a valve rectifier could have ever been 
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fitted to this unit. Instead, a solid-state 
rectifier had obviously been fitted 
originally - perhaps a small selenium 
unit. 

Closer inspection showed that a 
wire went from a terminal strip lo- 
cated on the top of the transformer to 
an electrolytic capacitor in the power 
supply filter network. Furthermore, 


the unearthed end ofthe "HT" winding 
was attached to an adjacent lug on the 
terminal strip. I fitted a 1N4004 diode 
between these two lugs and then tried 
the power supply again. A DC voltage 
of about 77V was the result, which 
seemed to me to be in the ballpark. 

I turned it off, refitted the 6J6 and 
the dial lamp, and then turned it on 
again. The generator warmed up and 
its signal could be heard in a portable 
receiver close by. I then decided to fit 
a 6]5 into the audio section and this 
also proved successful, with a tone- 
modulated signal now being heard in 
the receiver. 

This job turned out to be easier than 
I had expected, especially in view of 
the previous owner's modifications. It 
was just luck that his “improvements” 
hadn’t caused damage to other sections 
of the circuit. 

With the unit now working, the 
next step was to spruce up the unit’s 
appearance. The cabinet was the 
obvious place to start, since its paint 
was in poor condition. It was sanded 
down and given several coats of matt 
black spray paint (although I suspect 
that the original cabinet colour was a 
hammertone grey). 

The front panel was more of a 
problem and I achieved only partial 
success by filling in the spots where 
the black paint was missing. However, 
some bare spots were too close to the 
lettering and I couldn’t afford to dam- 
age that. 

The accompanying photo shows the 
final result. It looks a lot better than 
before and it’s now a fully-functioing 
unit. 


Advance 62 signal generator 


Another friend loaned me his Ad- 
vance 62 signal generator (a later 
model) so that I could use it to work 
out what had been altered in the P1. I 
had expected them to use similar audio 
oscillators but found that there was a 
significant difference between the two 
circuits. The power supply sections 
are almost the same, though. 

Although I did work out most of 
the altered circuit section of the P1, 
the 62 provided a handy way to check 
whether my basic ideas were accurate 
or not. And the differences? — the 
P1 uses a 6/6 (both sections) as the 
RF oscillator and a 6J5 as the audio 
oscillator/modulator. By contrast, the 
62 uses one half of a 12AT7 as the RF 
oscillator and the other half as the 
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audio oscillator/modulator. 

The P1 and the 62 are also quite 
different in the amount of filtering 
and shielding that they use. The P1 
has a bolt-on cover over the oscillator 
which lets some signal leak out along 
the edges, while the 62 uses a large 
aluminium can with a screw type lid. 
This forms a cheap but very effective 
shield to prevent radiation. 

Filtering of the AC and DC leads is 
achieved using series RF chokes, feed- 
through capacitors and parallel poly- 
ester capacitors. The RF coils (chokes) 
are spread throughout both units on 
reddish-brown coil formers. 

The switched signal attenuator in 
the P1 uses several resistors within 
“view” of each other. This allows the 
VHF signals to partially bypass the 
attenuator. By contrast, the 62 has a 
much better shielded attenuator that 
isolates each section of the attenuator 
from the next. Both of these attenuators 
can be seen with their rear shields 
removed in the photographs. 

In operation, the P1 has a frequency 
range of 100kHz to 100MHz while 
the 62 covers 150kHz to 300MHz. 
That’s one reason for the better filter- 
ing and shielding in the 62; it has a 
much higher maximum frequency of 
operation. | 

Both the P1 and the 62 proved to be 
quite stable in frequency when warm- 
ing up. The case radiation from the P1 
is quite noticeable, although nothing 
like the LSG11’s case radiation. The 
62 is better still — on the broadcast 
band, its signal is barely audible on 
a sensitive AWA transistor portable 
placed one metre away. 


The Leader LSG11 


The LSG11 is one of the cheaper 
devices but it still generates signals 
that can be used for aligning domestic 
vintage radios. Fig.1 shows the circuit 
details. 

The RF oscillator consists of one half 
of a 12BH7 (V2) which then feeds the 
second half of the valve. The audio os- 
cillator is a6AR5 in a Colpitts oscilla- 
tor which also feeds into the grid ofthe 
second section of the 12BH7, where 
the audio and RF signals are mixed to 
give a modulated RF signal. The 6AR5 
can also be used as a crystal oscilla- 
tor which can be useful for aligning 
equipment on spot frequencies or for 
testing FT243 crystals. 

The RF range is from 120kHz to 
130MHz, although harmonics can 
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Fig.1: the Leader LSG211 circuit uses just two valves. V1 (GAR5) functions 
as a Colpitts oscillator and this feeds the grid of one section of V2 (12BH7) 
where it is mixed with RF signals produced by the second section. 


extend this to 390MHz. However, 
the stability of the oscillator is insuf- 
ficient to make it worthwhile using it 
on harmonics. 

The RF output level isn't controlled 
in any way and it varies significantly 
across each band and between the 
various bands. An automatic gain 





control (AGC) system of some sort 
would maintain the output at a con- 
stant level but that would have added 
to the cost — and this is a cheap unit. 
It is different to the Advance units in 
that it can put out 400Hz or 1000Hz 
audio signals. 

The oscillator frequency stability 
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This is my friend’s Advance P1 signal generator before restoration. It proved 
easy to get going again, despite a previous owner’s strange “modifications”. 


and the frequency calibration of the 
dial are remarkably good for such a 
low-cost unit. However, signal ra- 
diation out of the case and across the 
attenuator is quite high. This makes 
comparative sensitivity checks on dif- 
ferent receivers virtually impossible. 

That said, if you don’t want to spend 
much money and you can put up with 
the inadequacies of the LSG11 and its 
smaller brother the LSG10, they are 
well-worth having. 


A look inside the LSG11 reveals 
just how little filtering there is, which 
explains why its signal leakage levels 
are so high. Back in the 1970s, a couple 
of radio amateurs decided to "tran- 
sistorise” their LSG11s. This reduced 
the level of radiation from the device, 
as there was no longer a power lead 
extending from the cabinet to carry 
RF signals (the modified units were 
fitted a small battery pack inside the 
cabinet). This modification made the 





This is the view inside the Advance P1 with its RF shield removed. Be sure to 
follow the existing lead dress when replacing parts in tuned circuits, otherwise 


the calibration will no longer be accurate. 
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unit a lot more usable although it was 
still not of a high standard. 

As shown in the photos, the oscil- 
lator sections in the Advance units 
are more compact than in the LSG11. 
This means shorter lead lengths in 
the Advance units and they are also 
better shielded. 


Hewlett Packard 606B 


The 606B well and truly deserves 
to be called a signal generator. Indeed, 
this was the “Rolls Royce” of signal 
generators back in the 1960s. It is big 
(510 Lx 350 Dx 315mm H) and heavy, 
with a large handle at either end, and 
in its hey-day was very expensive. To- 
day, they sell for as little as $50, That’s 
cheap but keep in mind that some of 
the parts are now hard to come by if 
something goes wrong. 

The 606B covers the RF range from 
50kHz to 65MHz and the output sig- 
nal level can be accurately set from a 
fraction of a microvolt to several volts. 
The modulation level is variable from 
0-100906 using either a 400Hz or 1kHz 
audio frequency from its internal au- 
dio oscillator or up to around 20kHz 
from an external source. 

One interesting feature is that its 
accuracy can be checked and adjusted 
using an internal crystal reference 
oscillator. 


Servicing a signal generator 


In many ways, a signal generator 
is much easier to service than a radio 
receiver. This particularly applies to 
the smaller, more modest units as the 
circuitry is usually fairly simple. A 
quick look at the circuit of the Leader 
LSG11 (Fig.1), for example, shows that 
there are only two valves and a modest 
number of passive components. 

Because signal generators are usu- 
ally housed in a metal case, little dust 
gets inside to cause problems. And it's 
easy to replace the valves or any other 
component — such as a capacitor or 
resistor — that's not involved with the 
RF tuned circuit. 

Basically, a generator can be broken 
down into two sections: (1) the RF 
oscillator; and (2) the audio oscilla- 
tor/modulator. To check if the audio 
oscillator is working, just feed its 
output to an audio amplifier — a tone 
should be heard in the loudspeaker. 
You should be able to vary the level 
by adjusting the output level control. 
If nothing is heard, check the audio 
oscillator section for faults. 
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The RF section can be tested using a 
radio receiver. The first step is to tune 
the receiver to a vacant spot on the 
broadcast band. That done, you simply 
connect the generator’s output to the 
aerial and earth terminals and tune the 
generator across the broadcast band 
until a decrease in the background 
noise is observed. This occurs when 
the generator is set to the frequency 
tuned by the radio receiver. 

If the generator is now set for a 
modulated output, you should hear the 
tone from the receiver’s loudspeaker. 

If nothing is observed, check the 
circuit around the RF oscillator. As 
with the local oscillator in a receiver, 
a properly working stage will generate 
grid current. This can be checked by 
lifting the earth of the grid resistor (R11 
in the case of the LSG11) and install- 
ing a multimeter (set to milliamps) in 
series between the resistor and earth. 

If the stage is working, you should 
get a reading of a few hundred micro- 
amps. If not check around this stage. 

If neither the audio or RF sections 
appear to be working, check that the 
heater and high tension (HT) voltages 
are present and are reaching all rel- 
evant parts of the circuit. 

It is quite OK to check the continuity 
of the RF coils (with the unit off) but 
do not try adjusting them as this will 
throw the calibration out. The LSG11 
has no adjustments but the Advance 
units have adjustable iron dust cores 
in the coils and wire type trimmers 
across each coil. Unless you have a 
very accurate receiver or a frequency 
counter to check the tuning of the coils, 
leave them alone. 

When replacing parts around the 
tuned circuits, make sure they are 
dressed exactly the same way as the 
original parts as this can affect calibra- 
tion. On the other hand, the layout is 
not quite so important in the audio 
and power sections. 

Finally, if there is any corrosion on 
the case or metal shields, carefully 
clean all mating surfaces to ensure that 
the shielding functions correctly. 


Summary 


With signal generators, it’s very 
much a case of “you get what you 
pay for". The Leader LSG11 is a basic 
signal generator which will meet the 
requirements of most vintage radio 
restorers. It does have some inadequa- 
cies (such as variable output levels 
across each band) but for simple align- 


siliconchip.com.au 





ment work, it’s shortcomings aren’t 
really a problem. 

The Advance P1 and more so the 
Advance 62 provide better perform- 
ance and will be appreciated by re- 
storers who want to get the best out 
of multi-band receivers. If you can 
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get one of these at a reasonable price, 
grab it. 

The Hewlett Packard 606B is the 
unit for those who want the best at a 
low price (secondhand, that is). I use 
mine almost exclusively for vintage 
radio work. SC 
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Manufactured by Radio Corporation, Melbourne, in 1938, the Astor Aladdin 
FH was designed for use in areas without mains power. The set used 2V 
battery valves and was fitted with a vibrator power supply running from a 6V 
accumulator. A distinctive feature was its "Presto" tuning (with telephone- 
style dial), which allowed for quick selection of preset stations. The valve 
line-up was as follows: 1C7-G frequency changer; IF7-G first IF amplifier/AVC 
rectifier; IF7-G second IF amplifier/audio amplifier/detector; and IF5-G audio 
output. Photo: Historical Radio Society of Australia, Inc. 
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An essential reference for engineers and anyone who wishes | 
to design or use variable speed drives for induction motors. & | 
As reviewed in SILICON CHIP September 2003. 288 pages. 4 


Through graded projects the author introduces the funda- 
mentals of microelectronics, the 8051 family, program- 
ming in C and the use of a C compiler. The AT89C2051 is 
an economical chip with re-writable memory. Provides an 
interesting, enjoyable and easily mastered alternative to 
more theoretical textbooks. 178 pages in paperback. 
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mittent faults, repair techniques and workshop practice. Revised | g] : 
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digital TV sets. 


Anyone interested in ports, transducer interfacing, analog to 
digital conversion, convolution, filters or digital/analog conver- 
sion will benefit from reading this book. The principals precede 
(te B the applications to provide genuine understanding and 
encourage further development. 302 pages in paperback. 





A guide to RF design for engineers, technicians, students 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 

amplifiers, oscillators, modulation, transmitters | 

receivers, propagation & antennas. 279 pages in paperback. а en НЕ. 
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Concise and practical guide to getting up and running with the 
PIC Microcontroller. Assumes no prior knowledge of micro- 
controllers, introduces the PIC's capabilities through simple 
projects. Ideal introduction for students, teachers, tech-ni- 
cians and electronics enthusiasts — perfect for schools and 
colleges. 270 pages in soft cover. 


For anyone involved in designing, adapting and using ana- 
log and digital audio equipment. It covers tape recording, 
tuners and radio receivers, preamplifiers, voltage ampli- 
fiers, audio power amplifiers, compact disc technology 

and digital audio, test and measurement, loudspeaker 
crossover systems, power supplies and noise reduction 
systems. 375 pages in soft cover. 





Essential reading for electronics designers and students 

alike. It will answer nagging questions about core analog 
theory and design principles as well as offering practical 
design ideas. With concise design implementations, 
with many of the circuits taken from lan Hickman's 
magazine articles. 294 pages in soft cover. 


An easy-to-follow, step-by-step design frame-work for 
a wide variety of power supplies. Any-one with a basic 
knowledge of electronics can create a very complicated 
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If you're into Linux you've got to have this latest 
omnibus reference covering Red Hat Enterprise 
Linux and Fedora. Great for internet server man- 
agement, firewalls, encryption, authentication and 
more. Includes DVD. 832 pages, soft covers. 
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Provides fully up-to-date coverage ofthe whole range of current home video 
equipment, analog and digital. Information for repair and troubleshooting, with 
explanations of the technology of video equipment. 318 pages in soft cover. 


Based mainly on the American telephone system, this book covers conven- 
tional telephone fundamentals, including analog and digital communication 
techniques. Provides basic information on the functions of each telephone 
component, how dial tones are generated and how digital transmission tech- 
niques work. 402 pages, soft cover. 


Ever wondered how they scramble video on cable and satellite TV? This book 

tells you! Encoding/decoding systems (analog and digital systems), encryption, 
even schematics and details of several encoder and decoder circuits for experi- 
mentation. For both the hobbyist and the professional. 290 pages in paperback. 


Covers all the analog electronics needed in a wide range of higher education 
programs: first degrees in electronic engineering, experimental science course, 
MSc electronics and electronics units for HNDs. Text is supported by numer- 
ous worked examples and experimental exercises. 312 pages in paperback. 
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Widely regarded as the standard text on EMC, provides all the key information 
needed to meet the requirements of the EMC Directive. Most importantly, it 
shows how to incorporate EMC principles into the product design process, 
avoiding cost and performance penalties, meeting the needs of specific stand- 
ards and resulting in a better overall product. 360 pages in paperback. 


Jam-packed with theory, circuit analysis and DIY basics, 

startubg wutg a brief review of fundamentals relevant to valve amplifiers; 
simple stages, compound stages and finally complete designs. 

It will walk you through all stages of design so that you can create 

your own wonders. Jones is an ex-BBC engineer with a cool writing 
style and you'll find it a no-pain education. 617 pages in paperback. 
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for professionals, students and teachers. Can be used at a variety of levels. An 
ideal introduction to the world of microcontrollers for hobbyists, students and 
professionals. 255 pages in paperback. 


Over 1000 projects, ШШ, from Scientific American over 70 years. See review а '04 issue or online. 
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April 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet Pream- 
pfi er For Amateur TV; 2-Chip Portable AM Stereo Radio, PL2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


MANN 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Active Antenna Kit; Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


"m 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
ith Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preampfi er; Load Protector For Power Supplies. 


July 1990: Digital Sine/Square Generator, Pt.1 (0-500kHz), Burglar 
Alarm Keypad & Combination Lock; Build A Simple Electronic Die; 


August 1990; Universal Safety Timer For Mains Appliances (9 Minutes); 
Horace The Electronic Cricket; Digital Sine/Square Generator, Pt.2. 


September 1990: 3-Digit Counter Module; Simple Shortwave Converter 
For The 2-Metre Band; Taking Care Of Nicad Battery Packs. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuils. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer: Low-Cost Model Train Controller, 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Two-Tone Alarm Module; 
The Dangers of Servicing Microwave Ovens. 


February 1991: A Practical Approach To Ampfi er Design; Synthesised 
Stereo AM Tuner; Three Inverters For Fluorescent Lights; Low-Cost 
Sinewave Oscillator; Fast Charger For Nicad Batteries, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


July 1991: Loudspeaker Protector For Stereo Ampfi ers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning 
in To Satellite TV, Pt.2. 


Seplember 1991: Digilal Altimeter For Gliders & Ultralights; Ultrasonic 
Switch For Mains Appliances; The Basics Of A/D & D/A Conversion. 


Oclober 1991: A Talking Voltmeter For Your PC, Pt.1; SteamSound Sim- 
ulator For Model Railways Mk.II; Magnetic Field Strength Meter; Digital 
Altimeter For Gliders, Pl.2; Military Applications Of R/C Aircraft. 


December 1991: TV Transmitter For VCRs With UHF Modulators; IR 
Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index To Vol.4. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Aligning Vintage Radio Receivers, Pt.1. 


June 1992: Multi-Stalion Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3, 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Ampfi er For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 





February 1993: Three Projects For Model Railroads; Low Fuel Indicator 
For Cars; Audio Level/VU Meter (LED Readout); An Electronic Gock- 
roach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Reaction Trainer; Audio 
Mixer for Camcorders; À 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars. = 

July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender, AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Antenna 
Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light Array; 
Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamphi er With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


Oclober 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preampli er With IR Remote 
Control, Pt.2; Electronic Engine Management, Pi. 1. 


November 1993: High Bi ciency Inverter For Fluorescent Tubes; Stereo 
Preampfi er With IR Remote Control, Pt.3; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED Stro- 
boscope; 25W Audio Ampfi er Module; A 1-Chip Melody Generator; 
Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Stepper 
Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994:90-Second Message Recorder; 12-240VAG 200W ln- 
verter; 0.5W Audio Ampfi er; 3A 40V Adjustable Power Supply; Engine 
Management, Pt.5; Airbags In Cars - How They Work. 


March 1394: Intelligent IR Remote Controller, 50W (LM3876) Audio 
Ampfi er Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; Dual 
Supply Voltage Regulator; Universal Stereo Preampfi er; Digital Water 
Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Contro!; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: A Coolant Level Alarm For Your Car; 80-Metre AM/CW 
Transmitter For Amateurs; Converting Phono Inputs To Line Inputs; 
PC-Based Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994; Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2-Tran- 
sistor Preamoli er; Steam Train Whistle & Diesel Horn Simulator; 6V 
SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Dual Diver- 
sity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resurrecting 
Nicad Batteries); Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Batteries; MiniVox 
Voice Operated Relay; AM Radio For Weather Beacons, Dual Diversity 
Tuner For FM Mics, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Talking Headlight Reminder; Electronic Ballast For 
Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumer- 
ic Clock; 80-M DSB Amateur Transmitter; 2-Cell Nicad Discharger. 


December 1994: Car Burglar Alarm; Three-Spot Low Distortion Sine- 
wave Oscillator: Clifford — A Pesky Electronic Cricket; Remote Control 
System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dual Channel UHF Remote Control: Stereo Microphone Preampfi er. 


February 1995; 2 x 50W Stereo Ampli er Module; Digital Effects Unit 


For Musicians; 6-Channel LCD Thermometer; Wide Range Eleclrostatic 
Loudspeakers, Pt.1; Remote Control System For Models, PL2. 





March 1995: 2x 50W Stereo Ampfi er, Pt.1; Subcarrier Decoder For FM 
Receivers; Wide Range Electrostalic Loudspeakers, Pt.2; IR Illuminator 
For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Balanced Mic Preamp & Line Filter, 
5OW/Channel Stereo Ampli er, Pt.2; Wide Range Electrostatic Loud- 
speakers, Pt.3; 8-Channel Decoder For Radio Remote Control. 


May 1995: Guitar Headphone Ampfi_ er; FM Radio Trainer, Pt.2; Transis- 
tor/Mosfet Tester For DMMs; A 16-Channel Decoder For Radio Remote 
Control; Introduction To Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Ampfi er Trainer; Low-Cost Video Security System; 
Multi-Channel Radio Control Transmitter For Models, Pt.1. 


July 1995: Electric Fence Controller, How To Run Two Trains On À 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
phone Preamp; How To Identify IDE Hard Disk Drive Parameters. 


Seplember 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; Jacob's Ladder Display. 


October 1995: 3-Way Loudspeaker System; Railpower Mk.2 Walk- 
around Throttle For Model Railways, Pt.2; Nicad Fast Charger. 


November 1995: Mixture Display For Fuel Injected Cars; GB Transverter 
For The 80M Amateur Band, Pt.1; PIR Movement Detector. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sensing 
In Cars; Index To Volume 8. 


May 1996: High Voltage Insulation Tester; Knightrider LED Chaser, Sim- 
ple Intercom Uses Optical Cable; Calhade Ray Oscilloscopes, Pt.3. 


June 1996: Stereo Simulator (uses delay chip); Rope Light Chaser; Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: VGA Digital Oscilloscope, Pt.1; Remote Control Extender For 
VCRs; 2A SLA Battery Charger; 3-Band Parametric Equaliser;. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Ampfi er Module; Masthead 
Ampli er For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1: High Quality PA Loudspeaker; 3-Band HF Amateur Radio Receiver; 
Cathode Ray Oscilloscopes, PES. 


October 1996: Send Video Signals Over Twisted Pair Cable; 600W 
DC-DC Converter For Car Hi Systems, Pt.1; IR Stereo Headphone 
Link, Pt.2; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; 600W DC-DC 
Converter For Car Hi Systems, Pt.2. 


December 1996: Active Filter For CW Reception; Fast Clock 
For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Thermometer (Monitors Eight 
Temperatures). 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Pane! For Multiple Smoke Alarms, Pt.2. 


March 1997: 175W PA Ampli er; Signalling & Lighting For Model 
Railways; Jumbo LED Clock; Calhode Ray Oscilloscopes, Pt.?. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Ampli ers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, PL. 


May 1997: Neon Tube Modulator For Light Systems, Trafic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin Air; 
A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PG-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller For 
12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2: An In-Line Mixer For Radio Control Receivers. 


























| Please send the following back issues: EM 

| Enclosed is my cheque/money order for $ or please debit my: [_] Bankcard [J Visa Card [J Master Card 

| | - r Note: prices include postage & packing 

1 pares. [.] 1] 1] LEE TLIMEIST Te ESI 3^ ossa e tte $A8.80 (incl.GST) | 

Оуегвеа$ (аїггпай) ...........................у}. $А10 

| Signature Card expiry date / | 

| Detach and mail to: | 
Мате PhoneNo( ). | .J . . Silicon Chip Publications, PO Box 139, Collaroy, | 

l (ЕЛЕ NSW, Australia 2097. 

| Street i - Or call (02) 9979 5644 & quote your credit card — | 

| details or fax the details to (02) 9979 6503. 

| — Suburb/town - Postcode Email: silchip @ siliconchip.com.au | 


104 SILICON CHIP siliconchip.com.au 


October 1997: 5-Digit Tachometer; Central Locking For Your Gar; PC- 
Controlled 6-Channel Voltmeter; 500W Audio Power Ampfi er, Pt.3. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell: Replacing 
Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper, 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighling Pt.2; Index To Vol.10. 


January 1998: 4-Channel 12VDC or 12VAC Lightshow, Pt.1; Command 
Control For Model Railways, Pt.1; Pan Controller For CCD Cameras, 


February 1998: Mutli-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; 
Understanding Electric Lighting; Pt.6. 


May 1998: 3-LED Lagic Probe; Garage Door Opener, Pt.2; Command 
Control System, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooling Your PC, Pt.2; Universal High Energy 
ignition System; The Roadies’ Friend Cable Tester: Universal Stepper 
Motor Controller, Command Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3; 15W/Ch Class-A Audio 
Атрћ er, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4; 1/0 Card With Data Log- 
ging; Beat Triggered Strobe; 15W/Ch Class-A Stereo Ampli er, Pt.2. 


Seplember 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob’s Ladder; Gear Change Indica- 
tor For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: AC Millivoltmeter, Pt.1; PC-Controlled Stress-O-Meter; 
Versatile Electronic Guitar Limiter; 12V Trickle Charger For Float Condi- 
tions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build 
A Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998: Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12 DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


January 1999: үа. Megohm Tester; A Look At The BASIC 
Stamp; Bargraph Ammeter For Cars: Keypad Engine Immobiliser. 


March 1999: Build A Digital Anemometer; DIY PIC Programmer; Build 
An Audio Compressor; Low-Distortion Audio Signal Generator, Pt.2. 


April 1999: sang Started Wilh Linux; Pt.2; High-Power Electric Fence 
Controller; Bass Cube Subwoofer; Programmable Thermostat/Ther- 
mometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; Àn X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Carbon Monoxide Alarm. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper Motor 
Control, PL2; Programmable Ignition Timing Module For Gars, Pt.1. 


July 1999: Build A Dog Silencer; 10,H to 19.99mH Inductance Meter; 
Audio-Video Transmitter; Programmable Ignition Timing Module For 
Cars, PL2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


Seplember 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
Recognilion Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Pellier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; Semi- 
conductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ Table With 
Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Iree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpower Model Train Controller, Pt.2. 


December 1999: Solar Panel Regulator; PC Powerhouse (gives +12V, 
+9V, +6V & «5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, Pt.2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 


January 2000: Spring Reverberalion Module; An Audio-Video Test Gen- 
erator; Parallel Port Interface Card; Telephone Off-Hock Indicator. 


February 2000: Multi-Sector Sprinkler Controller; A Digilal Voltmeter 
For Your Car; Safety Switch Checker: Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; 100W Ampfhi er Module, 
Pt.1; Electronic Wind Vane With 16-LED Display; Glowplug Driver. 


Мау 2000: Ultra-LD Stereo Ampfi er, Pt.2; LED Dice (With PIC Micro- 
controller); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge: Parallel Port VHF FM Receiver; 
Switchmode Power Supply (1.23V to 40V) Pt.1; CD Compressor. 


July 2000: Moving Message Display; Compact Fluorescent Larnp Driver; 
Musicians’ Lead Tester; Switchmode Power Supply, Pt.2. 


August 2000: Theremin; Spinner (writes messages in "thin-air"); 
Proximity Switch; Structured Cabling For Computer Networks. 


Seplember 2000: Swimming Poal Alarm; 8-Channel PC Relay Board; 
Fuel Mixture Display For Cars, Pt.1; Protoboards — The Easy Way Into 
Electronics, Pt.1; Gybug The Solar Fly. 
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October 2000: Guitar Jammer; Breath Tester; Wand-Mounted Inspec- 
tion Camera; Subwoofer For Cars; Fuel Mixture Display, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preampfi er, Pt.1; Message Bank & Missed Call Alert; Protoboards 
— The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access: White 
LED Torch; 2-Channel Guitar Preampii er, ша Reverb); Driving 
An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor 
— Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2-Chan- 
nel Guitar Preampfi er, PL.3; PIC Programmer & TestBed. 


February 2001: An Easy Way To Make PC Boards; L'il Pulser Train 
Controller; A MIDI Interface For PCs: Build The Bass Blazer: 2-Metre 
Groundplane Antenna; LP Doctor — Clean Up Clicks & Pops, Pt.2 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer & Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC: Dr Video — An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


May 2001: 12V Mini Stereo Ampli er; Two White-LED Torches To Build; 
PowerPak — A Multi-Voltage Power Supply; Using Linux To Share An 
Internet Connection, Pt.1; Tweaking Windows With TweakUI. 


June 2001: Universal Battery Charger, Pt.1; Phonome — Call, Listen In & 
Switch Devices On & Off; Low-Cost Automatic Camera Switcher; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, Pt.1. 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Telephone 
Timer; Pic-Toc - A Simple Alarm Clock; Fast Universal Battery Charger, 
Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mostet Ampfl er Module; 
Headlight Reminder; 40MHz 6-Digit Frequency Counter Module; A PC To 
Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s; Build An MP3 Jukebox, Pt.1; PC-Con- 
trolled Mains Switch; Personal Noise Source For Tinnitus; Directional 
Microphone; Using Linux To Share An Internet Conneclion, PL4. 


November 2001: Ultra-LD 100W/Channel Stereo Ampfi er, Ptt; Neon 
Tube Modulator For Cars; Audio/Video Distribution Ampfi er; Build A 
Short Message Recorder Player; Useful Tips For Your PC. 


December 2001: IR Transceiver For PGs; 100W/Ch Stereo Amph er, 
Pt.2; Pardy Lights Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap 'n'Easy Motorbike Alarm; 100W /Channel Stereo Ampli er, 
Pt.3; Build A Raucous Alarm; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz High- 
Power Audio-Video Link; Touch And/Or Remote-Controlled Light Dim- 
mer, Pt.2; Booting A PC Without A Keyboard: 4-Way Event Timer, 


March 2002: Mighty Midget Audio Ampfi er Module; 6-Channel 
IR Remote Volume Control, Pt.1; RIAA Pre-Ampfi er For Magnetic 
Cartridges; 12/24V Intelligent Solar Power Battery Charger. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Water Level 
Indicator; Multiple-Output Bench Power Supply; Versatile Mulli-Mode 
Timer; 6-Ghannel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power When 
the Battery Voltage Drops); Stereo Headphone Ampli er; Automatic 
Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


June 2002: Lock Qut The Bad Guys with À Firewall; Remote Volume 
Control For Stereo Ampfi ers; The "Matchless" Melal Locator; Compact 
0-80A Automotive Ammeter; Conslant High-Current Source. 


July 2002: Telephone Headset Adaptor; Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Ampli er; Direct Conversion Receiver For Radio Amateurs, Pt.1- 


August 2002: Digital Instrumentation Software For PCs; Digital Storage 
Logic Probe; Digital Therm./Thermostat; Sound Card Interface For PC 
Test Instruments; Direct Conversion Receiver For Radio Amateurs, 


September 2002: 12V Fluorescent Lamp inverter; 8-Channel Infrared 
Remote Control; 50-Watt DG Electronic Load; Spyware — An Update. 


Oclober 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; Cable Tracer; AVR ISP Serial Programmer: 3D TV. 


November 2002: SuperCharger For NiCd/NiMH Batteries, Pt.1; Win- 
dows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Controlled 
Timing Module; Using Linux To Share An Optus Cable Madem, Pt.1. 


December 2002: Receiving TV From Satellites: Pl.1; The Micromitter 
Stereo FM Transmitter; Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; Simple VHF FM/AM Radio; 
Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From Satellites, Pt 2; 5480 50W RMS 
Ampfi er Module, Pt.1; Gear Indicator For Cars; Active 3-Way Crossover 
For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: PortaPal PA System, Pr.1; $0480 50W RMS Ampfi er 
Module, Pt.2; Windows-Based EPROM Programmer, Pt.3; Using Linux 
To Share An Optus Cable Modem, Pt.4: Fun With The PICAXE, Pt.1- 


March 2003: LED Lighting For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal PA Syslem, Pt.2: 12V SLA Battery Float Charger: Little Dyna- 
mite Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door Minder). 


April 2003: Video-Audio Booster For Home Theatre Systems; Telephone 
Dialler For Burglar Alarms; Three PIC Programmer Kits; PICAXE, Pt.3 
(Heartbeat Simulator): Electric Shutter Release For Cameras. 


May 2003: Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator, Big Blaster Subwoofer, Printer Port 
Simulator; PICAXE, Pt.4 (Motor Controller). 


June 2003: PICAXE, PL5; PICAXE-Controlled Telephone intercom; 
PICAXE-08 Port Expansion; Sunsel Switch For Security & Garden 
Lighting; Digital Reaction Timer, Adjustable DC-DC Converter For Cars; 
Long-Range 4-Channel UHF Remote Control. 


July 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
owllch; À "Smart" Slave Flash Trigger; Programmable Continuity Tester; 
PICAXE Pt.6 — Data Communications: Updating The PIC Programmer 
& Checkerboard; RFID Tags - How They Work. 


August 2003: PC Infrared Remote Receiver (Play DVDs & MP3s On 
Your PC Via Remote Control); Digital Instrument Display For Cars, 
Pt.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PIGAXE Pt.7. 


Seplember 2003: Robot Wars; Krypton Bike Light; PIC Programmer; 
Current Clamp Mater Adapter For DMMs; PICAXE Pt.8 — À Data Logger; 
Digital Instrument Display For Cars, Pt.2 


October 2003: PC Board Design, Р1.1; JV80 Loudspeaker System; A 
Dirt Cheap, High-Current Power Supply; Low-Cost 50MHz Frequency 
Meter; Long-Range 16-Channel Remote Control System. 


November 2003: PC Board Design, Pt.2; 12AX7 Valve Audio Pream- 
pfi er; Our Best Ever LED Torch; Smart Radio Modem For Microcon- 
trollers; PICAXE Pt.9; Programmable PIC-Powered Timer. 


December 2003: How To Receive Weather Satellite Images: Sell-Diag- 
nostics Plug For Cars; PC Board Design, Pt.3; VHF Receiver For Weather 
Satellites; Linear Supply For Luxeon 1W Star LEDs; 5V Meter Calibration 
Standard: PIC-Based Car Battery Monitor; PICAXE Pt.10. 


January 2004: Studio 350W Power Ampli er Module, Pt.1; High-Ef- 

fi ciency Power Supply For tW Star LEDs; Antenna & RF Preamp For 
Weather Satellites; Lapel Microphone Adaptor For PA Systems; PICAXE- 
18X 4-Channel Datalogger, Pt.1; 2.4GHZ Audio/Video Link, 


February 2004: PC Board Design For Beginners, Pt.1; Simple Supply 
Rail Monitor For PCs; Studio 350W Power Ampfi er Module, Pt.2: 
Fantastic Human-Powered LED Torches; Shorted Turns Tester For Line 
Outpul Transformers; PICAXE-18X 4-Channel Datalogger, Pt.2. 


March 2004: PC Board Design For Beginners, Pt.2; Build The Quick- 
Brake For Increased Driving Safety; 3V-9V (or more) DC-DG Converter; 
ESR Meter Mk.2, Pt.1; PICAXE-18X 4-Channel Datalogger, Pt.3. 


April 2004: PC Board Design For Beginners, Pt.3; Loudspeaker Level 
Meter For Home Theatre Systems; Shut That Mutt (Electronic Dog 
Silencer}; Smart Mixture Display For Cars; ESR Meter Mk.2, Pt.2; 
PC/PICAXE Interface For UHF Remote Control. 


May 2004: Ampfi er Testing Without High-Tech Gear; Component Video 
To RGB Converter; Starpower Switching Supply For Luxeon Star LEDs; 
Wireless Parallel Port; Poor Man's Metal Locator. 


June 2004: Dr Video Mk.2 Video Stabiliser, Build An RFID Security 
Module; Fridge-Door Alarm; Courtesy Light Delay For Cars; Automating 
PC Power-Up; Upgraded Software For The EPROM Programmer. 


duly 2004: Silencing A Noisy PC; Versatile Battery Protector; Appliance 
Energy Meter, Pt.1; À Poor Man's Q Meter; Regulated High-Vallage Sup- 
ply For Valve Amph ers; Remote Control For A Model Train Layout 


August 2004: Video Formats: Why Bother?; VAF's New DC-X Generation 
IV Loudspeakers; Video Enhancer & Y/C Separator; Balanced Micro- 
phone Preamp; Appliance Energy Meter, Pt.2; 3-State Logic Probe. 


September 2004: Voice Over IP (VoIP) For Beginners; WiFry — Cooking 
Up 2.4GHz Antennas; Bed Wetting Alert; Build a Programmable Robot; 
Another CFL Inverter. 


October 2004: The Humble "Trannie" Turns 50; SMS Controller, PL 1; 
RGB To Component Video Converter; USB Power Injeclor; Remote 
Controller For Garage Doors & Gates. 


November 2004: 42V Car Electrical Systems; USB-Controtled Power 
Switch (Errata Dec. 2004); Charger For Deep-Cycle 12V Batteries, Pt.1: 
Driveway Sentry; SMS Controller, Pt.2; PICAXE IR Remote Control. 


December 2004: Build A Windmill Generator, Pt.1; 20W Атрӣ ег 
Module; Charger For Deep-Cycle 12V Batteries, Pt.2; Solar-Powered 
Wireless Wealher Station; Bidirectional Motor Speed Controller. 


January 2005: Windmill Generator, Pt.2; Build A V8 Doorbell; IR Remote 
Control Checker; 4-Minute Shower Timer; The Prawnlite; Sinom Says 
Game; VAF DC-7 Generation 4 Kit Speakers. 


February 2005: Windmill Generator, Pt.3; USB-Controlled Electro- 
cardiograph; TwinTen Stereo Amph er; Inductance & Q-Factor Meter, 
Pt.1; A Yagi Antenna For UHF CB; $2 Battery Charger. 


March 2005: Windmill Generator, Pt.4; Sports Scoreboard, Pt.1; Swim- 
ming Pool Lap Counter; Inductance & Q-Factor Meter, Pt.2; Shielded 
Loop Antenna For AM; Cheap UV EPROM Eraser; Sending Picaxe Data 
Over 477MHz UHF CB; $10 Lathe & Drill Press Tachometer. 


April 2005: Install Your Own In-Car Video (Reversing Monitor, In-Car 
Navigation, etc); Build A MIDI Theremin, Pt.4; Bass Extender For Hi 
Systems; Sports Scoreboard, Pt.2; SMS Controller Add-Ons; A $5 
Variable Power Supply, 


n 2005: Getting Into Wi-Fi, Pt.1; Sending data Over UHF CB Radio; 
Build A 45-Second Voice Recorder, Wireless Microphone/Audio 
Link; MIDI Theremin, Pt.2; Sports Scoreboard, Pt.3; Automatic 
Stopwatch Timer. 


PLEASE NOTE: issues not listed have sold out. All other issues are in 
stock. We can supply photostat copies from sold-out issues for $8.80 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to dale can be 
downloaded free from our web site: www.siliconchip.com.au 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 


and we'll answer your question. Write to: Ask Silicon Chip, 


PO Box 139, Collaroy Beach, NSW 2097; or 





send an email to silchip@siliconchip.com.au 


Linear power supply 
for a PC 


The July 2004 issue of SILICON CHIP 
had an article on quieting PCs. I find 
I really dislike switchmode power 
supplies. They seem to be the most 
vulnerable part on the computer 
for breaking down, they make high- 
pitched noises, have straying voltages 
(although they shouldn't), and as one 
reader mentioned, give out stray high 
voltage shocks which I seem to get 
zapped by all the time from all sorts 
ofequipment. And in computers, they 
also have the noisy fan. 

I just want a stable reliable tradi- 
tional linear power supply for my PC 
that can sit quietly as an external box. 
The initial cost may be a bit higher 
but hopefully the technology design 
would last for at least 10 years for 
computer compatibility and all that 
time I would have a stable quiet reli- 
able power supply. 

On the topic of quieting PCs, I’ve 


found double-sided foam tape excel- 
lent for muting hard disk drive (HDD) 
noise, plus it can be mounted (slapped- 
on) anywhere. I discovered the use of 
foam tape for a notebook HDD out of 
necessity when a replacement drive 
did not have matching screw mounts, 
The tape permanently secured the 
drive to the plastic cover despite many 
removals/insertions into the tight mini 
IDE plug over several years. 

If PCs are noisy, so are microwave 
ovens! Is it within the bounds of SILI- 
CON CHIP to advise on making modifi- 
cations to microwave ovens? Gan the 
fan be altered? 

The “BEEEEEEP” on microwave 
ovens is also Joud and intrusive. Is 
it possible to quieten it or make it a 
pleasant “dit-dit-dit”. 

The 42V car article was quite in- 
formative. I’m sure this will be on us 
before we know it. Would it be wise 
for all SILICON CHIP projects that use 
a positive rail greater than 12V (or 
even equal to 12V) to be designed to 


I built the Multi-Spark CDI (SILI 
CON CHIP, September 1997) for a 
mate. Everything was OK on the 
bench but my mate didn’t follow my 
installation instructions too well 
and this resulted in Mosfets Q1 and 
Q2 blowing up in spectacular fash- 
ion, along with Q6 and associated 
collateral damage to the PC board 
tracks around the Mosfets. 

I repaired and tested the unit 
and it was installed correctly. The 
engine ran beautifully for about 15 
minutes then died. On inspection, 
Q1 had again destroyed itself with 
gusto and Q2 and Q6 were short cir- 
cuit between gate, source and drain 
plus the track between Q1 (drain) 
and the top of transformer T1 now 
had a 3mm section missing. 

He (my mate) is using a GT40 
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sports coil. Do you think this could 
be the cause? The article recom- 
mends not using them but then says 
it wouldn’t hurt as the resistance of 
the sports coil has no effect on the 
amount of energy dumped into it 
by the multi-spark system. 

Any thoughts you have would be 
appreciated as the distance between 
me and the unit is several thousand 
kilometres and I don’t want to repair 
it again and end up with the same 
result. 
® We hate the GT40 sports coil and 
we can find no reference to it in the 
original article. It could well be re- 
sponsible for the damage. Just use 
the standard car ignition coil. 

We would not repair it with the 
damaged PC board. Start all over 
with a new PC board and parts. 





use a 42V rail so any project can be 
equally at home in a “mobile” environ- 
ment and to ensure compatibility and 
greater use of designs into the future. 
(Р. R., Assam, India). 

@ A high-power linear supply for a PC 
would be very bulky and very expen- 
sive — it is just not practical. 

Since the fan in a microwave is nor- 
mally unique to the particular model, 
itis unlikely that we would be able to 
come up with a quiet equivalent. In 
any case, they normally only operate 
for a few minutes. It should be possible 
to quieten the beeper by connecting a 
suitable resistor or capacitor in series. 
Warning! — microwave ovens can be 
extremely dangerous to work on, even 
when switched off. Be sure you know 
what you're doing. 

As noted in the November 2004 
issue, 42V cars are coming but our 
guess is that it will be at least five years 
before we see significant numbers in 
our market. 


Air-conditioning 
switch design 


I am wondering if you can let me 
know if there is any sort of device on 
the market to help out with the fol- 
lowing problem. I have been asked 
to come up with some sort of device 
that will allow the air-conditioning in 
motel rooms to be switched off when 
no-one is in the room. I have installed 
switches to put key-tags in but the 
patrons break the keys or ask for the 
second room key. Failing that, they 
stuff the small shower soaps they are 
given in the slots! 

] have installed PIR movement 
detectors but if the person is a still 
sleeper the aircon goes off 30 minutes 
after they fall asleep and goes on when 
they wake up from the heat. 

I feel sure I can do something with 
PIC microcontrollers but Iam stuck for 
a people-sensing device. Any ideas? 
(L. E., Darwin, NT). 

e Possibly you need some sort of logic 
involving a PIR movement sensor and 
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a door switch. The logic says that if 
the door has opened and closed and 
the PIR senses movement immedi- 
ately afterwards, then a person is in 
the room and the aircon can be on. 
But if the door opens and closes and 
no movement is sensed immediately 
afterwards, then the person has left the 
room and the aircon can be off. 

If the occupant leaves the door 
opened but moves around in the room, 
the aircon can stay on. 


Passive preamp has 


poor overload margin 


Thanks for publishing the Passive 
RIAA Preamplifier from Sam Yoshioka 
in the July 2002 issue — and posted 
on your website. I like RIAA preamps 
with passive correction since they 
tend to have good transient response. 
However, I have two questions/com- 
ments about Sam's circuit: 

(1) PSpice simulation indicates that 
the values in the RIAA network are not 
correct. The circuit as published seems 
to have a strong bass lift. A closer 
approach to the RIAA curve seems 
possible by reducing the value of the 
capacitor in series with the 240kQ 
resistor from 0.1uF to 0.027uF. 

(2) The circuit may sound nice with 
low output moving magnet cartridges 
but the input overload margin is small 
and levels of harmonic distortion are 
relatively high (calculated value is 
0.3% THD at 1kHz and 2mV RMS 
input). Max input is 20mV at 1kHz, 
resulting in 3% THD. 

Anyhow, thanks for a funny circuit 
which I have added to my large collec- 
tion. Best wishes from sunny Holland. 
(A. W., Zuidhorn, Netherlands). 
€ Your simulations may well be cor- 
rect, as the design was presented as 
an experimental one. We agree that 
input overload margin and distortion 
performance are less than desirable. 
Much better performance can be 
achieved with a conventional feedback 
design. 


PC switchmode 


supply conversions 


I've successfully managed to convert 
a couple of PC switchmode supplies 
for various requirements and have 
experienced a few failures along the 
way. I've used a hot-air gun with great 
success to dismantle the transformers. 
Simply direct the heat evenly at the 
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[ртобтет Ип Reversing 


As soon as I saw the “Poor Man’s 
Reversing Monitor” article in the 
April 2005 issue of SILICON CHIP I 
knew I had the answer to a problem 
I have with my 2001 Land Rover 
Defender 110 wagon — reversing 
a trailer. So I contacted Jaycar and 
ordered a Standard Mount 7-inch 
Monitor and the camera. 

When the goodies arrived, I first 
tested the camera using my TV and 
a 240VAC/12VDC regulated power 
supply, then on the monitor which 
was powered by a 12V SLA battery. 
So far so good. 

The vehicle is fitted with an 
additional deep-cycle battery that 
feeds four cigarette lighter sockets 
mounted right at the back, each 
separately fused and perfectly situ- 
ated for the camera which was con- 
nected to one of these sockets using 
a fused (2A) plug. The monitor was 
connected to another through the 
fused line supplied with it. The 
monitor worked and the camera 
blew the fuse in the plug but the 
specs for the camera say current 
consumption is 60mA! 

My first thought was that I'd 
blown the electronics in the camera 
so I decided to check everything 
again indoors. The system worked 
fine. 

Back to the truck and with the 
12V DC power supply connected 
to the truck's inverter, the system 
worked! I upped the fuse rating in 


core's outer surface for about 30-40 
seconds. The "T" section can then be 
gently prised away by a sharp blade. 
Stand the bobbin on its pins and push 
the core slowly down. Use gloves — it’s 
hot work. 

I have two questions. First, why do 
manufacturers sandwich the second- 
ary windings between two split pri- 
maries? Second, some manufacturers 
use foil screens between windings and 
some don't — why so? (M. O., North 
Balwyn, Vic). 

è Thanks forthe feedback. Interleav- 
ing the windings can improve cou- 
pling between primary and second- 
ary. However, interleaving increases 
inter-winding capacitance, so a copper 





the plug to 3A and still the camera 
would not work even though the 
fuse remained intact and there was 
12.75V DC showing on my Protek 
506! After a bit of head scratching 
I tried a non-fused cigarette lighter 
plug through a 3A blade fuse. That 
did the trick and the system is now 
working as advertised. 

Just to make sure, I again tried the 
camera using the 3A fused plug — 
again plenty of volts but no picture. 
My meter shows 0.8Q of resistance 
in the length of the fused plug, most 
of which would, I presume, be in the 
spring. This also implies to me that 
the camera is drawing much more 
than the specified current and the 
resistance in the fused lead drops 
too much voltage, though it’s hard 
to believe the camera is drawing 
that much. I haven't checked this as 
I don’t have an RCA socket available 
to make up a test cable. 

I would be interested in your 
comments. Is this is worth pub- 
lishing as a cautionary tale? (R. S., 
Warragul, Vic). 
€e We think you might have some 
sort of circulating current between 
the camera and the monitor. We 
think that if you just operate the 
camera by itself there will be no 
problems but then connecting it 
to the monitor is what blows the 
fuse. Maybe you should operate 
the monitor and the camera on the | 
same battery circuit. 


strap is sometimes used to reduce this 
effect. 


DC-DC converter 
upgrade 


With reference to your DC-DC 
converter in the June 2003 issue, can 
this circuit be modified to produce 
more than the maximum rated 2A? 
My laptop power supply is rated 19V 
DC @ 5A and I would like to know if 
this circuit might be a possible place 
to start. (S. L., Brisbane, Qld). 

e The existing 0.10 5W resistor 
would need to be paralleled with an- 
other 0.19 5W resistor. The 1000uF 
and 470uF low ESR capacitors would 
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I have completed the RFID 
security module kit (SILICON 
CHIP, June 2004) and it seems 
to be working. I would like it 
to turn the alarm system on 
and off which requires me to 
get the kit to turn on and turn 
off +12V. 

All I have been able to do is get it 
to switch +12V fora short period on 
the door strike mode. Do you have 
any suggestions? Is there a way to 
set the circuit up to switch +12V on 
and off either directly or through a 
relay? (S. D., via email). 

@ The easiest option might be 
to connect a relay to the “armed” 


need paralleling with the same values 
to increase the ripple rating. L1 would 
need to be two cores stacked together 
with 32 turns of 1.5mm or 2mm wire. 
Finally, D1, D3 and Q1 would need 
much larger heatsinks. 


Projector lamp 
protection circuit 


I seem to remember an article on 
soft starts for movie (or slide) projector 
lamps. This is not the “plink” article 
on soft starts for normal household 
lights in June 1986. Am I correct? (R. 
A., via email). 
© The only projector lamp protection 
circuit we can find is one published 
in the July 1968 issue of “Electronics 
Australia”, using a Triac controlled 
by small lamp and LDR to give a soft- 
start. The Lamp Saver from the June 





output. The accompanying diagram 
shows how to wire it up. 

Select a 12V DC relay with con- 
tacts rated to suit your alarm sys- 
tem. When wiring it up, make sure 
that the 1N4004 diode is oriented 
correctly (banded end to +12V), 
otherwise Q1 (on the PC board) will 
be damaged. 





1986 issue (also from EA) would be 
a much better solution as it provides 
protection against over-voltage as well 
as soft-start but it does have the dis- 
advantage that it uses a 2N4992 SBS 
(silicon bilateral switch) which can 
be hard to get. 


Universal fan 
speed controller 


Have you ever published a universal 
fan speed controller? I've used com- 
mercial ones but they seem to fail 
regularly — my last commercial unit 
allegedly rated at 500W capability 
failed on the first hot day we had. (E. 
M., via email). 
€ The only ceiling fan controller we 
have produced was published in Janu- 
ary 1990 and used a dimmer module 
that is no longer available. If your 


WARNING! 


controller has failed, it is probable 
that the Triac is at fault and it should 
be easy to replace. See our article on 
repairing dimmers in the November 
1996 issue. 


Fan speed 


control wanted 


J have a fan that uses an induction 

motor and am wondering what would 
be the easiest way to make it operate 
more slowly, at around 8096 speed? I 
realise the complications of fully vari- 
able speed motor controllers for AC 
induction motors but am wondering in 
this case, would a simple ballast resis- 
tor or maybe even an auto transformer 
reduce the RPM slightly so it is not so 
noisy and not damage the motor? (D. 
F., via email). 
e Ifitisalarge industrial fan it will be 
an induction motor and sadly, there is 
no easy way of controlling the speed. 
However, if it is small domestic fan 
with a “shaded pole” motor it is easy 
to control the speed using a variant of 
a conventional Triac dimmer with the 
addition of a snubber network. Have a 
look at the Fan Speed Controller pub- 
lished in the January 1990 issue. 


PIC Programmer 


regulator substitution 


I want to know if I can use an LM- 
7805 instead of the LP2951 in the PIC 
Programmer described in the Novem- 
ber 2003 issue, since it is not available 
here. (L. R., Caceres, Bolivia). 

è You could use a 7805 but then you 
lose the current protection feature pro- 
vided by the LP2951 and also the low 
drop-out feature which is desirable if 
the programmer is to be powered from 
a 9V battery. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
Ail such projects should be considered dangerous or even lethal if not used safely. Readers are warned that high 
voltage wiring should be carried out according to the instructions in the articles. When working on these projects 
use extreme care to ensure that you do not accidentally come into contact with mains AC voltages or high voltage 
DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 


advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should 
anyone be killed or injured while working on a project or circuit described in any issue of SILICON CHIP magazine. 
Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any liability 
for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also 
disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 


and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 


applicable. 
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form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 
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MARKET CENTRE 





Cash in your surplus gear. Advertise it here in Silicon Chip. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
to (02) 9979 6503 or send an email to silchip@siliconchip.com.au 


Taxation Invoice ABN 49 003 205 490 
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Enclosed is my cheque/money order for $ or please debit my 
|} Bankcard [J VisaCard — |] Master Card 
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signature Cardexpirydate_/ — — 
Name 

Street 

Suburb/town Postcode 

Phone: Fax: Email: 
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FOR SALE 


USB KITS: GPIB Interface, Thermostat 


Tester, LCD Module Interface, Step- 
per Motor Controller, PIO Interface, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4 Channel 
Voltmeter, I/O Relay Card, USB via 
LabVIEW. Also available: Digital Oscil- 
loscope, Temperature Loggers, VHF 
Receivers and USB ActiveX (and US- 
BDOS.exe file) to control our kits from 
your own application. www.ar.com. 
au/-softmark 


MORE ELECTRONIC CONTROL SPE- 
CIALS FOR YOU: 

New — Novus Signal Conditioners 
both non-isolated and isolated Convert 
thermocouples, RTDs to 4-20mA or 0- 
10V Fully programmable. 

New — Netiom Ethernet and Web I/O 
monitor and control I/O on the web and 
generate alarm emails 

New - Labjack Ethernet/USB Data 
Acquisition Module features 14 16bit 
analog inputs, 23 digital I/O, 2 analog 
outputs and 2 high speed counter. Free 
software, Labview driver and ActiveX 
component. 

Counter and Timers — 7-digit and bat- 
tery operated 

Proximity and Photoelectric sensors 
Temperature and humidity sensors 
N1500 universal process indicator. 
Budget priced displays thermocouple, 
RTD, 4-20mA and 0-5V readings. Fully 
programmable 

UHF 433MHz and InfraRed remote 
relay controller cards 

Serial and Parallel port relay control- 
ler cards 

Pump and Trip Alarm Controller card. 
MicroProgrammers for Atmel and PIC 
chips. 

2, 4 & 8 Relay Cards suitable for TTL 
and Open Collector Outputs 

DC, Stepper and Servo Motor control- 
ler kits 

Switch Mode and Linear Power Sup- 
plies and DC-DC converters. 

Full details and credit card ordering avail- 
able at www.oceancontrols.com.au 
Helping to put you in control. 
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Cee Mark22-SM 
Slimline Mini FM R/C Receiver 


6 Channels 
10kHz frequency separation 
Size: 55 x 23 x 20mm 


Weight: 25gm 
Modular Construction 
Price: $A129.50 with crystal 


pentane €lectronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


Select your microcontroller kit 
| and get started... 
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Fax a copy of 
this ad and 
receive a 
5% discount 
on your order! 


Dynamic C 
Feature rich, compiler, editor & debugger 

with royalty free TCP/IP stack 
* Prices exclude GET and dolruary charges, 
Tel: + 61 2 9906 6988 
Fax: + 61 2 9906 7145 


| ; 
г p. 


DOMINION == 
ELECTRONICS Ns, 


IMBIDOUS ТЕС НЫС СТА 





www.dominion.net.au 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 


Ph (02) 9738 0330. sales @rcsradio. 


com.au, www.rcsradio.com.au 


SUPERBRIGHT LEDS from just 8 cents 


each, including new wide angle range! 


Num arm atm E i П 
a Dal. "U DL 
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e Panel Antennas 

e Ceiling Antennas 

e Low-loss 50€» cable 

e Connectors 

e Pigtails 

e Access Points 

e Masts 

e Amplifiers 

e Power-over-Ethernet 

e External Enclosures — 
ө * Every! thing you need for ViFil. 


С©РЕАКЕКВІТ5 


Foam surrounds, voice coils, cones and more 
Original parts for Dynaudio ‚Tannoy and others 
Expert speaker repairs - 20 years experience 
Australian agents for N products 
Trade welcome = email for your user ID 
Phone (03) 9647 7000 


speakerbits.com.au 


12 volt LED lightbars, great for solar/ 
camping. Nixie tubes and nixie kits. Lots 
of other stuff, and always more items 
being added. www.ledsales.com.au 


S-Video ... Video... Audio...VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 








TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489.00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 

Digital verniers: 150mm $55.00, 200mm $65.00 | 
59 Gilmore Crescent (02) 6281 5660 | 
Garran ACT 2605 0412269707 


VIDEO - AUDIO - VGA 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


Come to the 
specialists... 





See products and download pricelist at www. рет сот.аи 
fax (02) 4341 2795 phone (02) 4343 1970 


email: questavidquestronix.com.au 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prie 
5 1 offs to any quantity 


> Artwork design ifrequired A 
» $ 9 9 Cail for obligation free quote...d d & . 
sTo INSTANT PCBs, POBox 448, Avalon 21079 : 
Ph (02)99 02)99 


74 1189 Fax 4 5491 
PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame Q sesame.com.au 
www.sesame.com.au 


ELECTRONIC ENGINEERING CON- 


SULTANTS: Electronic Hardware and 
Embedded Software for Industrial Con- 
trol and Commercial Communications. 
www.furzy.com.au 


WEATHER STATIONS: windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by government departments, farmers, 
pilots and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HCO08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: Han- 


www.siliconchip.com.au 





Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 

eee to join our team to assist us in achieving our 
goals. 


We pride ourselves on the technical knowledge of our 
| staff. Do you think that the following statements describe 
| you? Please put a tick in the boxes that do: 


(.] Knowledge of electronics, particularly at component level. 
C Assemble projects or kits yourself for car, computer, audio, etc. 
O Have empathy with others who have the same interest as you. 
O May have worked in some retail already (not obligatory). 
C) Have energy, enthusiasm and a personality that enjoys 
helping people. 
| C) Appraciates an opportunity for future advancement. 
O Have an eya for detail. 


dies the 89Cx051, 89C5x, 89Sxx in 
both DIP and PLCC44 and some AVR's, 
most 8-pin EEPROMS. Includes socket 
for serial ISP cable. $220, $11 p&p. 
SOIC adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 


SILICON CHIP BACK ISSUES: 193 
copies from 1988 with 14 binders. New 
condition $550 + post. Phone 02 6386 
2917 


PCB DESIGN Service/Project Devel- 


Silicon Chip 


* Each binder holds up to 12 issues 


Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 
competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Seni to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
P.O. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


Jaycar Electronics is an equal opportunity employer and 
actively promotes staff from within the organisation. 





opment: Project design from your con- 
cept; PCB design — single & multilayer; 
Circuits professionally drawn; Instruc- 
tion/Operation Manuals prepared; PIC 
software design/modification/program- 
ming; Prototypes constructed. Email: 
media.audio @ optusnet.com.au 
Phone: 0414 356 409. 


| A KIT ASSEMBLY 





NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

е Australia wide service 

e Small production runs 

ө Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


* SILICON CHIP logo printed on spine & cover 


Price: $A12.95 plus $A7.00 p&p per order. Available 
in Australia only. Buy five and get them postage 
free. 


Just fill in & mail the handy order form in this issue; or 
fax (02) 9979 6503; or ring (02) 9979 5644 & quote 


your credit card number. 


www. siliconchip.com.au 
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Advertising Index 
555 Electronics..................17,65,73 
Amateur Scientist CD ................ :37 


Altronics 


Dick Smith Electronics .......... 
Dominion Electronics ...........49,110 
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Prime Electronics ......................-- 


Quest Electronics 
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Silicon Chip Back Issues... 104-105 
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PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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How engine 
management works 


We'll let the 
contents speak 
for themselves: 


Not a repri 
nt — new 
published before projects and articles not 


Le 
arn how engine management works 


Build project 
s to control 
and turbo boost systems nitrous, fuel injection 


Switch devi 
ces on and 

fre off on th 

quency, temperature and seis of signal 


Build t 
duty шн to check fuel injector 
w ‚ fuel mixture and Drak 

peratures е and coolant 


® PLUS LOTS 
















CHAPTER 1: Understanding Engine Management 
handle on how the various engine systems work 






Getting a 
14 CHAPTER 2: Advanced Engine Management 
Going beyond spark and fuel - other ECU functions MT 
CHAPTER 3: Other Electronic Systems na 
the other electronically controlled systems in a Car 
( 


A quick rundown ОП 


CHAPTER 4; Mod 
Modifying your car's elect 
you might think 


30 CHAPTER 5: DIY Electro 
Using а multimeter and finding th 


CHAPTER 6: Building Electronic project Kits 

You only need a few basic skills to successfully build electronic circuits 

40 CHAPTER 7: Using A Multimeter 
You can't make do without a multimeter ^ h 


current an 


" ANSTRUMENTS 
42 С IAPTER 8:5 
Track yout car's fuel mi 
of the ECU and be warn 


50 CHAPTER 9: injector 


tor fuel injector 


Digitally moni 

off at different engine loads 
ure Digital Thermometer 
measure to an incredible 1200°С апа 


R 10: High Temperat 
LCD or LED readout, can t 
h devices on Or off at a preset temperature 


ifying Car Electronic Systems 
ronic systems is not as difficult ot expensive as 


nic Modification 
e right wires 





era's how to measure voltage, 


d resistance 





mart Mixture Meter 
xtures in real time, See the operating modes 
ed if a nighload "lean-out" occurs 


cle Meter 


t to switch devices on and 


Duty C 
duty cycles Or use | 


58 CHAPTE 
it uses an 
can switc 











uto T 
ernal triggering 


66 CHAPTER 11; Versatile A imer 
A multipurpose adjustable timer with lots of uses and ext 
72 CHAPTER 12; Simple Voltage Switch 
Switch devices on and off using the sensors already under the bonnet ~ lots 
of uses from water-spray and fan control to nitrous oxide switching 


71 CHAPTER 13: Temper 


A cheap general purpose ad 
245°C 


| PERFORMANG 


ature Switch 
justable design that can work all the way up to 
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